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L REAL PARTY IN INTEREST 

The real party of interest in the present appeal is Pioneer Hi-Bred International, 
Inc. Pioneer Hi-Bred International, Inc. is a wholly owned subsidiary of DuPont. 

IL RELATED APPEALS AND INTERFERENCES 

An Appeal has been filed in U.S. Patent Application No. 10/742,319 and U.S. 
Patent Application No. 10/767,566 on behalf of Pioneer Hi-Bred International, Inc. 

Many of the issues present in this case have already been before The Board of 
Patent Appeals & Interferences in the cases of Ex parte William D, Griffith, Appeal No. 
2004-1968; Ex parte Frances L Garing, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. Therein, the Board determined that claims substantially 
similar to the claims at issue in the present appeal met the requirements of 35 U.S.C. § 
112 and were allowable. These cases are accordingly relevant to the Board's decision in 
this appeal. 

IIL STATUS OF CLAIMS 

Claims 1-10 were originally submitted January 6, 2004. In an Amendment dated 
May 19, 2005, Appellant amended claim 2. In a Supplemental Amendment dated August 
4, 2005, Appellant added claims 1 1-30. In an Amendment After Final dated December 
19, 2005, Appellant amended claims 7, 9, 22 and canceled claim 30. An Advisory Action 
was issued on January 12, 2006 entering Appellant's amendments. This is an appeal of 
the Final Rejection dated October 14, 2005, finally rejecting claims 1-10, 13-16 and 19- 
30. The claims here appealed are claims 1-10, 13-16 and 19-29. 
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IV, STATUS OF AMENDMENTS 

An Amendment was filed on May 19, 2005. A Supplemental Amendment was 
filed on August 4, 2005. An Amendment After Final was filed on December 19, 2005. 

V, SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention relates to maize seed, plants and plant parts which are 
produced by crossing inbred maize line PH4GP with another, different maize plant. (See 
Specification, Tables 3A'3B, Specification pp. 41-42, and Table 4, Specification pp. 43- 
44). The invention also relates to a maize plant having all the morphological and 
physiological traits of PH4GP, wherein seed of PH4GP was deposited with the ATCC. 
(See Specification, p. 45, 11. 2-28). The invention further relates to a method of producing 
a maize plant in a maize plant breeding program which is the result of using the PH4GP 
line as a source of breeding material. (See Specification, p. 3, 11. 21-34). The invention 
further relates to a single locus conversion of PH4GP produced through backcrossing. 
(See Specification, p. 21, 11. 16-31; p 28, 1. 23 - p. 33, 1. 6). Material relevant to the 
appealed claims is described throughout the Specification. 
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VL GROUNDS OF RE.TECTION TO BE REVIEWED ON APPEAL 

A. Claims 19-24 stand rejected under 35 U.S.C. § 112, Second Paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

B. Claims 1-10, 13-16 and 19-29 stand rejected under 35 U.S.C. § 112, First 
Paragraph, as containing subject matter which was not described in the 
Specification in such a way as to reasonably convey to one skilled in the art that 
the inventor had possession of the claimed invention at the time the application 
was filed. 

C. Claims MO, 13-16 and 19-29 stand rejected under 35 U.S.C. § 112, First 
Paragraph, as containing subject matter which was not described in the 
Specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

D. Claim 16 stands rejected under 35 U.S.C. § 102(b) as being anticipated by 
each of Kevem (U.S. Patent No. 5,850,009) and Carlone (U.S. Patent No. 
5,763,755). 

E. The claims do not stand or fall together. The patentability of the claims will 
be argued separately. 
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VIL ARGUMENT 

A, Claims 19-24 Are Definite Under 35 U.S-C. § 112, Second Paragraph 

The Examiner rejects claims 19-24 as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which Applicant regards as the invention. 

Applicant believes that the Examiner's rejections are improper and that the claims 
19-24 are definite for several different reasons, described in detail infra. Importantly, this 
Board has already determined that claims similar to Applicant's claims 19-24 are 
allowable. See Ex parte William D. Griffith^ Appeal No. 2004-1968; Ex parte Frances L 
Garing, Appeal No, 2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004- 
2317. 

1. Claims 19 and 23-24 are Definite 

The Examiner states the claims "are indefinite in their recitation of 'plant of claim 
11 . . . further defined as comprising' which is confusing, as the claimed plant is 
simultaneously being characterized as being the plant of claim 11, which has a particular 
and finite genotype, as well as being a plant with an additional transgene or single locus 
conversion." {See October 14, 2005 Office Action, p. 2). 

One of ordinary skill in the art would understand that what is being claimed is a 
single locus conversion of PH4GP. Except for the difference conferred by the inserted 
transgene or single locus trait, the plants and seeds of claims 19-24 will exhibit the same 
physiological and morphological characteristics as PH4GP. The Specification describes 
PH4GP as having multiple physiological and morphological traits which are readily 



7 



identifiable. {See Table 1, Specification pp. 18-20; Tables 2A-2B, Specification p. 38- 
40). 

Backcrossing has been utilized routinely in maize breeding to introduce a single 
transgene into elite germplasm. As stated in Ragot et al, "Backcrossing has been a 
common breeding practice for as long as elite germplasm has been available. It has 
mainly been used to introgress single Mendelian traits, such as disease resistances or 
quality factors, into elite germplasm (AUard 1960; Hallauer and Miranda 1981). One of 
the most attractive attributes of backcrossing is that it allows [the breeder] to perform 
targeted modifications without disrupting the existing overall genetic balance of the 
recurrent parent". (Ragot, p. 45). 

In The Beachcombers, International, Inc., the court stated "[t]he operative 
standard for determining whether this requirement has been met is whether those skilled 
in the art would understand what is claimed when the claim is read in light of the 
specification". The Beachcombers, International, Inc., v. Wildewood Creative Products ^ 
31 R3d 1154, 1158, 31 U.S.P.Q2d 1653 (Fed. Cir. 1994). Since the scope of the claimed 
subject matter is clear to one of ordinary skill in the art, claims 19 and 23-24 are not 
indefinite. See MPEP § 2173.04. 

Applicant therefore submits that claims 19 and 23-24 are definite under 35 U.S.C. 
§ 1 12, Second Paragraph. 

2. Claim 22 is Definite 

The Examiner states the claim is "indefinite in its recitation of 'yield enhancement' 
and 'improved nutritional quality', since these are relative terms, and no standard of 
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comparison or degree of improvement/enhancement has been recited or identified". (See 
October 14, 2005 Office Action, p. 3). 

Applicant notes that "improved nutritional quality" would represent an 
improvement in the nutritional quality versus another variety as described on page 22 of 
the Specification. Here, the Specification describes the relative terms in a manner that 
would be well understood by one skilled in the art. To make such a determination, one 
would compare the nutritional quality of a single locus conversion of PH4GP with 
PH4GP to determine whether nutritional quality has been enhanced. 

Similarly, Applicant notes that the term "Yield Advantage" is defined on page 15 
of the Specification as "the yield advantage of variety #1 over variety #2". Therefore 
yield enhancement would be the improvement of the trait yield over another variety. 
Such yield advantage would be determined by comparing the yield of PH4GP with the 
single locus conversion of PH4GP. 

It is noted that the terms would be understood by those of skill in the art and there 
is no prohibition upon the use of relative terms. The terms must be read in the context of 
the claim in which they are found. The subject claim recites a single locus that confers 
the traits of "improved nutritional quality" and "yield enhancement". It is thus 
understood the enhancement of yield and improved nutritional quality is relative to a 
PH4GP plant lacking the single locus. The metes and bounds of the claim are thus fully 
understood by one of skill in the art and the use of these terms is not indefinite. 
Accordingly, Applicant submits that one of ordinary skill in the art would understand 
what is being claimed, and claim 22 is definite under 35 U.S.C. § 1 12, Second Paragraph. 
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B. The Written Description Rejection Has Been Improperly Maintained 

The Examiner rejects claims 1-10, 13-16 and 19-29 as failing to comply with the 
written description requirement. The Examiner states the "claims are broadly drawn to 
any Fl hybrid produced by crossing a single inbred parent PH4GP with any of a 
multitude of unspecified second parents, wherein half of the genetic composition of the 
hybrid is contributed by the first inbred parent" . . .and . . . "the specification only provided 
guidance for the traits exhibited by the single inbred parent PH4GP, and for traits 
exhibited by crossing a single inbred parent PH4GP with one other inbred parents (see 
Tables 3A-3B and 4). The Examiner further states that "[n]o guidance is provided 
regarding the genetic composition of any of a multitude of non-exemplified inbreds or 
hybrids at any single locus or on any chromosome." (See February 23, 2005 Office 
Action, pp. 3-4). The Examiner further rejects claims 13-16 and 19-29 for the above- 
stated reasons, and states that new claims 13-16 also encompass Fl hybrids, while new 
claims 19-30 encompass any plant produced by crossing the exemplified inbred with any 
uncharactertized second plant for one or more generations. (See October 14, 2005 Office 
Action, pp. 3-4). 

Applicant believes that the Examiner's rejections are improper and that the written 
description requirement has been satisfied for several different reasons, described in 
detail infra, 

1. The Law of Written Description 

The written description requirement has been satisfied if one skilled in the 
relevant art would recognize that the Applicant had possession of the invention at the 
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time the application was filed. Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 1563, 19 
U.S.P.Q.2d nil, 1117 (Fed. Cir. 1991); Wang Labs, Inc. v. Toshiba, Corp., 993 F.2d 
858, 865, 26 U.S.P.Q.2d 1767, 1774 (Fed. Cir. 1993). In essence, "the description must 
clearly allow persons of ordinary skill in the art to recognize that [the Applicant] invented 
what is claimed." In re GostelU 872 F.2d 1008, 1012, 10 U.S.P.Q.2d 1614, 1618 (Fed. 
Cir. 1989). The Federal Circuit has recently characterized the purpose of the written 
description requirement as to "ensure that the scope of the right to exclude, as set forth in 
the claims, does not overreach the scope of the inventor's contribution to the field of art 
as described in the patent specification." Reiffin v. Microsoft Corp,, 214 F.3d 1342, 1345, 
54 U.S.P.Q.2d 1915, 1917 (Fed. Cir. 2000). 

. For inventions similar to Applicant's, the Federal Circuit has held that deposit in 
the ATCC constitutes an adequate description sufficient to comply with the written 
description requirement of § 112, ^ 1. Enzo Biochem, Inc. v. Gen-Probe Inc., 323 F.3d 
956, 965, 63 U.S.P.Q.2d 1609, 1613-14 (Fed. Cir. 2002). The Board of Patent Appeals & 
Interferences has also confirmed the sufficiency of a deposit for seed and plants in the 
case of Ex Parte C, 1992 WL 515817 P. * 5, 27 U.S.P.Q.2d 1492, 1496 (Bd. Pat. App. & 
Interf. 1992), where it stated that "[t]he claimed soybean is described in the specification 
to the extent that there is no question that appellant was in possession of the invention as 
of the time the instant application was filed. Because seed is to be deposited in a public 
depository, the specification is enabling and sets forth the best mode of carrying out the 
invention." 

In order to satisfy the written description requirement, an Applicant "[is] not 
required to disclose every species encompassed by their claims even in an unpredictable 
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art". Regents of University of California v. Eli Lilly, 119 F.3d 1559, 1569, 43 U.S.P.Q.2d 
1398, 1406 (Fed. Cir. 1997) (citing as analogous argument In re Angstadt, 537 F.2d 498, 
502-03, 190 U.S.P.Q.2d 214, 218 (Cust. & Pat. App. 1976)). Consistent with this 
principal, The Board of Patent Appeals & Interferences, in a case involving the written 
description requirement as applied to seed and plants, stated "[i]f in making the latter 
comment the examiner is requiring appellants to have reduced to practice each possible 
plant within the scope of the claims, such a position is legally incorrect. The 
specification need only teach one skilled in the art how to make and use the claimed 
invention. How the specification does so, whether by way of the written word or actual 
examples, is of no moment." Ex parte Gerardu CM, Bentvelsen et al, 2001 WL 
1197757, p. *2 (Bd. Pat. App. & Interf. 2001). 

The U.S. Supreme Court acknowledged in dicta the possibility that a claim to the 
genus of Fl hybrids can be covered in a patent to an inbred. J.EM. Ag, Supply, Inc. v. 
Pioneer Hi-Bred Intl Inc., 534 U.S. 124, 143, 122 S.Ct. 593, 604, 60 U.S.P.Q.2d 1865, 
1873 (2001). The Court stated therein that "...a utility patent on an inbred plant line 
protects the line as well as all hybrids produced by crossing that inbred with another plant 
line." J.E.M. Ag. Supply, Inc. 534 U.S. at 143, 122 S.Ct. at 604, 60 U.S.P.Q.2d at 1873. 

In addition to description by structure, the written description requirement may be 
satisfied by disclosing functional characteristics where there is a correlation between 
structure and function. The Federal Circuit has stated that the written description 
requirement may be met by "show[ing] that an invention is complete by disclosure of 
sufficiently detailed, relevant identifying characteristics . . . i.e., complete or partial 
structure, other physical and/or chemical properties, functional characteristics when 
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coupled with a known or disclosed correlation between function and structure, or some 
combination of such characteristics." Enzo Biochem, Inc., 323 F.3d at 964, 63 
U.S.P.Q.2cl at 1613 (quoting and adopting the USPTO's Written Description Guidelines, 
66 Fed. Reg. 1106, No. 4 (2001)). 

2. The Examiner's Conclusion of Lack of Written Description is Based on an 
Incorrect Apphcation of the Law to the Claimed Invention 

a. Maize seed, plants and plant parts encompassed by Applicant's 
claims 1-6, 13-16 and 7-10 have been fully described 

i. The maize seed, plants, and plant parts of claims 1-6 
and 13-16 have been described 

Rejected claims 1-6 are directed to maize seed, plants and plant parts comprising 
at least one set of the chromosomes of maize inbred line PH4GP and claims 13-16 are 
directed to maize seed, plants and plant parts which are produced by crossing a first 
parent maize plant with a second parent maize plant wherein one or both of the first or 
the second parent maize plants is the plant of claim 11, wherein at least one of the maize 
parent plants is a maize plant having all the physiological and morphological 
characteristics of PH4GP and where a sample of PH4GP was deposited with the ATCC. 
Applicant's note that claims 11 and 12 from which claims 13-16 depend from have been 
allowed by the Examiner. 

This Board has already determined that claims substantially similar to Applicant's 
claims have fulfilled the written description requirement. In so doing, The Board 
considered arguments similar to the Examiner's and ultimately concluded that the 
appealed claims were allowable. See Ex parte William D. Griffith, Appeal No. 2004- 
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1968; Ex parte Frances L Gating, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. 

An inbred maize plant is primarily used for the development and production of an 
Fl hybrid maize plant. A single cross Fl hybrid is a maize plant which is the result of a 
cross between two inbred plants. (See Specification, p. 3, L 20-p. 7, 1. 13). Due to the 
genetic nature of the inbred, an Fl hybrid produced from the cross of two inbreds will 
always be the same. (See Specification, p. 4, 1. 31-p. 7, 1. 13). 

The written description requirement may be fulfilled by identifying a structural 
feature which is present in each member of a claimed genus. Regents of University of 
California, 1 19 F.3d at 1568, 43 U.S.P.Q.2d at 1406 (teaching that claims may satisfy the 
written description requirement where they disclose "structural features commonly 
possessed by members of the genus that distinguish them from others.") The maize 
seeds, plants and plant parts of claims 1-6 and 13-16 all share the same genetic 
component and/or cells received from inbred parent PH4GP. Applicant has prepared a 
diagram, attached herewith as Exhibit 1, which is a visual representation of the fact that 
most of the cells in a maize inbred will have two essentially duplicate sets of ten 
chromosomes. (For illustrative purposes the ten chromosomes are represented by three 
rectangles in the Exhibits). In order to produce an Fl hybrid, the inbred will produce a 
haploid cell, such as pollen or an ovule. These haploid cells receive one copy of the 
inbred's duplicate sets of chromosomes. Accordingly, the Fl hybrid seed receives one 
complete set of chromosomes from the inbred parent, regardless of whether the inbred is 
used as the male or female parent of the Fl hybrid. (See Exhibits 2 and 3). 
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As known by one skilled in the art, the reason an Fl hybrid produced from an 

inbred maize line will always receive one complete set of chromosomes from the inbred 

parent is because the genome of a maize inbred line is homozygous. This homozygosity 

is a consequence of self pollination that occurs during the inbreeding process. As 

described in the Specification: 

The inbred has shown uniformity and stability within the limits of environmental 
influence for all the traits as described in the Variety Description Information 
(Table 1) that follows. The inbred has been self-pollinated and ear-rowed a 
sufficient number of generations with careful attention paid to uniformity of plant 
type to ensure the homozygosity and phenotypic stability necessary to use in 
commercial production. The line has been increased both by hand and in isolated 
fields with continued observation for uniformity. No variant traits have been 
observed or are expected in PH4GP. (Specification, p. 17, 11. 24-30). 

Applicant reiterates the present invention relates to hybrid seed and plants which 

are produced by crossing inbred maize line PH4GP with another maize plant. As 

described m/ra, each member of the genus of hybrids which has PH4GP as a parent and 

which is encompassed by claims 1-6 and 13-16 comprises a set of the chromosomes of 

inbred line PH4GP. 

The Examiner further cites Amgen, Inc. v. Chugai Pharmaceutical Co,, Ltd, 927 
F.2d 1200, 18 U.S.P.Q.2d 1016 (Fed. Cir. 1991) "where it is taught that a gene is not 
reduced to practice until the inventor can define it by 'its physical or chemical 
properties'". (See February 23, 2005, Office Action, p. 4). Applicant's invention is 
consistent with the principle set forth in Amgen, Inc. The genetic marker profile of the 
set of chromosomes of PH4GP that will be retained in an Fl hybrid made with PH4GP 
can be obtained from the deposited seed, and are disclosed in the genetic (SSR) marker 
profile in the copending parent application U. S. Patent No. 6,720,487 which one of 
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ordinary skill in the art has access to.^ (See U.S. Patent No. 6,720,487; Table A, column 
12, 1. 4 through column 13, 1. 51). These molecular markers allow one of ordinary skill in 
the art to distinguish a maize plant containing a set of chromosomes of PH4GP from 
other maize plants. 

An invention may be defined by "whatever characteristics sufficiently distinguish 
it." Amgen, 927 F.2d at 1200, 1206, 18 U.S.P.Q.2d at 1021 (Fed. Cir. 1991). Here, 
Applicant has chosen to describe the subject matter of claims 1-6 as maize seed, plants 
and plant parts comprising at least one set of the chromosomes of PH4GP. Claims 13-16 
are described as maize seed, plants and plant parts which are produced by crossing a first 
parent maize plant with a second parent maize plant, where at least one of the maize 
parent plants is PH4GP or an equivalent maize plant having all the physiological and 
morphological characteristics of PH4GP of allowable claim 1 1. By virtue of their 
method of production, the plants of claims 13-16 will also comprise at least one set of the 
chromosomes of PH4GP. 

As noted previously. The Board of Patent Appeals & Interferences has already 
determined that where an inbred maize plant had been deemed allowable, claims to the 
Fl hybrid seed and plants resulting from a cross between the allowable inbred maize 
plant and another inbred maize plant satisfied the written description requirement. See Ex 
parte Carlson (Bd. Pat. App. & Interf. 2005). The Board therein stated: 

* Applicant wishes to point out the prosecution history relevant to Table A of copending parent application, 
U.S. Patent No. 6,720,487. In an Amendment dated March 11, 2003, Applicant amended the Specification 
to include the SSR profile of Table A {See March 11, 2003 Amendment, p. 18). The Examiner then 
objected to the amendment to include Table A as new matter. (See May 23, 2003 Office Action, p. 6). 
Applicant next objected to the Examiner's rejection, but for the purposes of expediting prosecution canceled 
the amendment adding the Table at the Examiner's request. (See August 22, 2003 Amendment After Final, 
p. 6). The SSR profile included in Table A was then disclosed by the PTO in the published parent patent, 
making it available to one of ordinary skill in the art for both U.S. Patent No. 6,720,487 and the present 
application. 
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All that is required by the claims is that the hybrid has one parent that is a plant of 
com variety [inbred]. Since the examiner has indicated that the seed and the plant 
of the com variety [inbred] are allowable . . . there can be no doubt that the 
Specification provides and adequate written description of this com variety. In 
addition, the examiner appears to recognize (Answer, page 25) that appellant's 
Specification describes an exemplary hybrid wherein one parent was a plant of the 
com variety [inbred]. . . Accordingly, it is unclear to this merits panel what 
additional description is necessary. Ex parte Carlson, p. 16. 

In the present case, Applicant has similarly complied with the written description 
requirement. Applicant has fulfilled the written description requirement of § 112, ^ 1 by 
depositing representative seeds of maize line PH4GP in the ATCC depository as deposit 
number PTA-4430 and by referencing the deposit in the Specification (p. 45, 11. 2-28). 
The maize seed and plants of inbred line PH4GP have already been deemed allowable. 
See U.S. Patent No. 6,720,487. Applicant has provided example in Tables 3A-3B and 4 
of Fl hybrid combinations made with PH4GP whose Fl hybrid seed and plants were 
reduced to practice as of the filing date. (See Specification, Tables 3A-3B and 4, pp. 41- 
44). This represents an actual reduction to practice of the claimed invention in 
accordance MPEP, § 2163(II)(A)(3)(a)(ii) and is indistinguishable from the analogous 
facts of Ex parte Carlson. 

The Examiner further contends that "it is even less likely that the court in Enzo 
would deem Fl hybrids to be adequately described by deposit of one inbred parent which 
potentially differs from the second parent at every genetic locus." (See October 14, 2004 
Office Action, p. 7). As described infra, each member of the genus of hybrids which has 
PH4GP as a parent and which is encompassed by claims 1-6 and 13-16 shares the 
identifying stmctural feature of comprising a set of chromosomes of inbred line PH4GP. 
One of skill in the art, utilizing technology well known in the art, could identify any 
member of the claimed genus, and could distinguish an Fl hybrid made with PH4GP as a 
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parent from an Fl hybrid not made with PH4GP as a parent. This is sufficient to meet 
the written description requirement. See Regents of University of California, 119 F.3d at 
1568, 43 U.S.P.Q.2d at 1406. 

For the above reasons, a person skilled in the art would recognize that Applicant 
was in possession of the Fl hybrid maize seed, plants and plant parts of claims 1-6 and 
13-16. 

ii. The hybrid maize seed and plants of claims 7-10 
have been described 

Rejected claims 7-10 are directed towards Fl hybrid maize seed and plants 
comprising an inbred maize plant cell of inbred maize line PH4GP. These claims are 
adequately described for all the reasons stated supra in the Argument section C,2,a.i, as 
well as for the reasons stated below. Applicant would also like to point out that claim 17 
of the instant application has been allowed, which is directed toward a cell of the maize 
plant of claim 11. Furthermore, claims directed towards an Fl hybrid maize seed and 
plants comprising an inbred maize plant cell have already been deemed allowable by this 
Board and the Examiner of those cases. See Ex parte William D. Griffith, Appeal No. 
2004-1968; Ex parte Frances L Garing, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-23 17. 

Claims 7-10 are directed to an Fl hybrid maize seed and plants comprising an 
inbred maize plant cell. Pericarp tissue is a layer of tissue (cells) surrounding the outside 
of maize seed, which can be peeled and analyzed. One of ordinary skill in the art would 
know that the pericarp tissue of an Fl hybrid seed comprises intact plant cells of the 
maternal parent. Thus, an Fl hybrid seed created with PH4GP as the maternal parent will 
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have pericarp tissue comprising a plant cell of PH4GP, and this plant cell is genetically 
identical to cells of inbred maize line PH4GP present in the seed deposit. The written 
description requirement is fulfilled where a structural feature is identified which is 
present in each member of a claimed genus. Regents of University of California, 119 
R3d at 1568, 43 U.S.P.Q.2d at 1406. 

Accordingly, a person skilled in the art would recognize that Applicant was in 
possession of Fl hybrid maize seed, plants and plant parts comprising at least one 
PH4GP cell. As further specified in claim 9, this cell would comprise two sets of the 
chromosomes of PH4GP {See Exhibit 1). Therefore, claims 7-10 are adequately 
described by the Specification. 

b. The maize plants having all the physiological and morphological 
traits of PH4GP and a single locus conversion and/or 
transgene encompassed by Applicant's claims 19-24 have 
been fully described 

Rejected claims 19-24 are directed towards a maize plant having all the 
physiological and morphological characteristics of inbred line PH4GP of allowable claim 
11, wherein the seed of PH4GP was deposited with the ATCC and wherein the maize 
plants have a genome comprising a single locus conversion and/or transgene such as 
herbicide tolerance; insect resistance; resistance to bacterial, fungal, or viral disease; 
yield enhancement; waxy starch; improved nutritional quality; male sterility and 
restoration of male fertility. Claims 19-24 ultimately depend from allowed claim 11. 

This Board has already determined that claims substantially similar to Applicant's 
claims 19-24 were allowable and fulfilled the written description requirement. See Ex 
parte William D, Griffith, Appeal No. 2004-1968; Ex parte Frances L Garing, Appeal 
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No. 2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004-2317. Despite this 
fact, the Examiner rejects claims 19-24 as failing to meet the written description 
requirement and states the claims "encompass any plant produced by crossing the 
exemplified inbred with any uncharacterized second plant for one or more generations." 
{See October 14, 2005 Office Action, p. 4). 

As Applicant has demonstrated supra, the Specification describes the 
physiological and morphological traits of PH4GP. {See Table 1, Specification pp. 18-20; 
Tables 2A-2B, Specification pp. 38-40). Applicant further describes a single locus 
conversion refers to the introgression of a trait governed by a single locus into a maize 
plant. {See Specification, p. 21, 11. 16-31; p 28, 1. 23 - p. 33, 1. 6). Applicant asserts that 
the terms "single gene conversion" and "single locus conversion" are synonymous and 
would be well understood by one of ordinary skill in the art. The Specification provides 
multiple examples of transgenes and other single locus conversions conferring specific 
traits which can be added to PH4GP. {See Specification, p. 21, 11. 16-31; p 28, 1. 23 - p. 
33, 1. 6). For example, the Specification describes traits, such as "waxy starch, nutritional 
enhancements, industrial enhancements, disease resistance, insect resistance, herbicide 
resistance and yield enhancements" for which the appropriate genes may be backcrossed 
into PH4GP. (Specification, p. 21, 11. 21-23). Further, and for purposes of example only, 
the Specification describes over four pages of exemplary transgenes which may be added 
to PH4GP. {See Specification, p. 28, 1. 23 - p. 33, 1. 6). In order to satisfy the written 
description requirement, an AppUcant "[is] not required to disclose every species 
encompassed by their claims even in an unpredictable art". Regents of University of 
California. 1 19 F.3d at 1569, 43 U.S.P.Q.2d at 1406. 
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The Specification also describes how to backcross traits into PH4GP. (See 

Specification, p. 21, 11. 16-31). The Specification states: 

Backcrossing can be used to transfer a specific desirable trait from one inbred or 
source to an inbred that lacks that trait. This can be accomplished, for example, 
by first crossing a superior inbred (recurrent parent) to a donor inbred (non- 
recurrent parent), that carries the appropriate gene(s) for the trait in question. The 
progeny of this cross is then mated back to the superior recurrent parent followed 
by selection in the resultant progeny for the desired trait to be transferred from the 
non-recurrent parent." (Specification, p. 4, 11. 11-17). 

Furthermore, the Specification teaches multiple ways of introgressing or transforming a 
maize plant with various genes which encode specific protein products which confer 
advantageous traits desired in the plant. (See Specification, p. 22, 1. 33-p. 35, 1. 4). This 
includes the use of markers to aid in the identification, selection and transformation of the 
maize plant with the desired gene. 

Backcrossing has been successfully used by com breeders to introduce single 
locus traits into elite inbreds since the 1950's. Wych (1988) Production of Hybrid Seed, 
Com and Com Improvement, Ch. 9, pp. 585-586 (attached as Exhibit 4). Wych discusses 
how the male sterility trait is routinely backcrossed into an inbred line and how this is 
used to produce a sterile/fertile blend of an Fl hybrid in order to reduce seed production 
costs. Wych, pp. 585-586. In addition, it is currently the method used to introgress a 
transgene of interest into an elite inbred, and then this elite inbred comprising a single 
locus trait conversion is used to create Fl hybrids with the trait. The commercial market 
now distributes a multitude of products produced in this manner. 

The ability of one of ordinary skill in the art to effectively use backcrossing to 
introgress a single locus conversion (a single trait conversion) is also clearly supported by 
the scientific literature. For example, see Ragot, M. et al (1995) Marker-assisted 
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backcrossing: a practical example, in Techniques et Utilisations des Marqueurs 
Moleculaires (Les Colloques, Vol. 72, pp. 45-56 (attached as Exhibit 5), and Openshaw 
et al, (1994) Marker-assisted Selection in Backcross Breeding, Analysis of Molecular 
Marker Data, pp. 41-43 (attached as Exhibit 6). Ragot et al provides multiple 
demonstrations of successful backcrosses. Ragot et al. Fig. 1-a - 1-d, pp. 48-52. One of 
ordinary skill in the art reduces linkage drag via recurrent backcrossing and molecular 
selection from the homozygous parent line. Accordingly, Ragot et al teaches that with 
an inbred line, such as PH4GP, and the knowledge of one skilled in the art, single locus 
conversions are commonly made with little or no linkage drag. 

It is understood by those of skill in the art that backcross conversions and 
transformations are routinely produced and do not represent a substantial change to a 
variety. For example, Hallauer et al states that "[f]or single gene traits that are relatively 
easy to classify, the backcross method is effective and relatively easy to manage." 
Hallauer et al (1988) Com Breeding, Com And Com Improvement, No. 18, p. 472 
(attached as Exhibit 7). The teaching of Hallauer et al relates specifically to com 
breeding. 

Further, the World Seed Organization, on its web site, writes, "[t]he concept of an 
essentially derived variety was introduced into the 1991 Act of the UPOV Convention in 
order to avoid plagiarism through mutation, multiple back-crossing and to fill the gap 
between Plant Breeder's Rights and patents." ASSINSEL, an International breeders 
association, has published a position paper that refers to a conversion produced by 
repeated backcrossing of parental lines of hybrid varieties as a "cosmetic modification". 
As determined by the UPOV Convention, "essentially derived varieties may be obtained 
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for example by the selection of a natural or induced mutant, or of a somaclonal variant, 
the selection of a variant individual from plants of the initial variety, backcrossing , or 
transformation by genetic engineering" (emphasis added) (copies of web pages with these 
quotes are attached as Exhibit 8). 

Applicant further wishes to point out that the plants and seeds of claims 19-24 
must be within the scope of allowable claim 11, meaning that they must exhibit the 
physiological and morphological traits of PH4GP. Except for the difference conferred by 
the inserted transgene, the plants and seeds of claims 19-24 will exhibit the same 
physiological and morphological characteristics as PH4GP. 

As argued supra. Applicant has described a plant having all the physiological and 
morphological traits of PH4GP. Applicant has additionally described exemplary 
transgenes as well as how to add these transgenes to a maize plant having all the 
physiological and morphological traits of PH4GP. Accordingly, an individual skilled in 
the art would therefore understand that Applicant was in possession of variety PH4GP, 
comprising a single locus conversion and/or a transgene. Claims 19-24 have been fully 
described. 

c. The methods for producing maize plants using the plant of 
claim 1 1 encompassed by Applicant's claims 25-29 have 
been fully described 

Rejected claims 25-29 are directed towards methods for producing or developing 

a maize plant which utilize a maize plant having all the physiological and morphological 

characteristics of inbred line PH4GP, wherein a sample of PH4GP has been deposited 

with the ATCC. This Board has already determined that claims similar to Applicant's 

claims 25-29 are allowable. See Ex parte William D. Griffith, Appeal No. 2004-1968; Ex 
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parte Frances L Garing, Appeal No. 2004-2343; and Ex parte Thomas B, Carlson, 
Appeal No. 2004-2317. 

The Examiner rejects claims 25-29 as failing to meet the written description 
requirement and states the claims "encompass any plant produced by crossing the 
exemplified inbred with any uncharacterized second plant for one or more generations." 
{See October 14, 2005 Office Action, p. 4). Claims 25-29 are method claims directed 
towards producing a maize plant using the plant of allowed claim 11, and are not product 
by process claims as the Examiner states. 

PH4GP represents a novel starting material used in a variety of breeding 
techniques well known to an individual skilled in the art. Proper claim construction 
requires treating language in a method claim which recites the making or using of a 
nonobvious product as a material limitation. 5^eMPEP § 2116.01. Because written 
description is measured in relation to the invention as it is claimed, the use of PH4GP in 
the plant breeding techniques of claims 25-29 is a limitation that must be considered for 
written description. See Shatterproof Glass Corp, v. Libey-Owens Ford Co., 758 F.2d at 
624, 225 U.S.P.Q. at 641 (Fed. Cir. 1985). 

Applicant accordingly has shown that they are in possession of the novel point of 
claims 25-29, which is the use of PH4GP. This is sufficient to meet the written 
description requirement. Vas-Cath, Inc., 935 F.2d at 1563-64, 19 U.S.P.Q.2d at 1117. 
An individual skilled in the art would understand methods for producing or developing a 
maize plant which utilizes PH4GP or a maize plant with all the physiological and 
morphological characteristics of inbred line PH4GP. Accordingly, claims 25-29 have 
been fully described. 
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3. Conclusion as to Written Description 
The written description requirement has been satisfied if one skilled in the 
relevant art would recognize that the Applicant had possession of the invention at the 
time the apphcation was filed. Vas-Cath Inc., 935 R2d at 1555, 1563, 19 U.S.P.Q.2d at 
111 1, 1117; Wang Labs Inc., 993 F.3d at 858, 865, 26 U.S.P.Q.2d at 1774. Applicant has 
created a novel inbred line PH4GP, and by virtue of the deposit of PH4GP, one of 
ordinary skill in the art is in possession not only of PH4GP, but of a genus of Fl hybrids 
produced with PH4GP, transgenic and other single locus trait conversions of PH4GP, and 
methods of using PH4GP in further plant breeding. Applicant is entitled to the scope of 
their invention as claimed. 

In sum, Applicant has fully satisfied the legal standards for written description as 
set forth in case law and the written description guidelines. Appellant therefore 
respectfully requests that the Examiner's rejection under 35 U.S.C. § 112, First Paragraph 
be reversed. 

C. The Examiner has Failed To Rebut the Presumption of Enablement for 
Claims 1-10, 13-16 and 19-29 

The Examiner rejects claims 1-10, 13-16, and 19-29 as faihng to comply with the 
enablement requirement. The Examiner's rejections are improper for all of the reasons 
set forth below. 
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1. The Law Of Enablement 



The Federal Circuit has stated: 

[A] Specification disclosure which contains a teaching of the manner and process 
of making and using the invention in terms which correspond in scope to those 
used in describing and defining the subject matter sought to be patented must be 
taken as in compliance with the enabling requirement of the First Paragraph of 
section 1 12 unless there is reason to doubt the objective truth of the statements 
contained therein which must be relied on for enabling support. 

In re Brana, 51 F.3d 1560, 1566, 34 U.S.P.Q.2d 1436,1441 (Fed. Cir. 1995), 
citing. In re Marzocchi, 439 R2d 220, 223, 169 U.S.P.Q. 367, 369 (Cust. & Pat. App. 
1971). There is thus a presumption that the Applicant's disclosure is valid. Id, 

Enablement requires only that one of ordinary skill in the art be able to practice 
the claimed invention without undue experimentation. In re Wands, 858 F.2d 731, 737, 8 
U.S.P.Q.2d 1400, 1404 (Fed. Cir. 1988). Several factors may be considered in 
determining whether a Specification is enabling. Although none of these factors are 
controlling and not all of them need be considered, they are illustrative: (1) the quantity 
of experimentation necessary, (2) the amount of direction or guidance presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state of 
the prior art, (6) the relative skill of those in the art, (7) the predictability or 
unpredictability of the art, and (8) the breadth of the claims. In re Wands, 858 F.2d at 
737, 8 U.S.P.Q.2d at 1404. Experimentation is permissible if it is routine and if guidance 
is provided directing such experimentation such that one skilled in the art would be able 
to practice an embodiment of the invention. Ex parte Forman, 230 U.S.P.Q. 546, 547 
(Bd. Pat. App. & Interf. 1986). 
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2. The Examiner's Conclusion of Lack of Non-Enablement is Based on an 
Inadequate Application of the Law to the Claimed Invention 

a. The claimed maize seed, plants and plant parts encompassed 
by Applicant's claims 1-10 and 13-16 have been fully enabled 

The Examiner states the "claims are broadly drawn to any Fl hybrid produced by 
crossing a single inbred parent PH4GP with any of a multitude of unspecified second 
parents, wherein half of the genetic composition of the hybrid is contributed by the first 
inbred parent." {See February 23, 2005 Office Action, p. 5). This Board has already 
determined that claims similar to Applicant's claims 1-10 and 13-16 were allowable and 
fulfilled the enablement requirement. See Ex parte William D. Griffith, Appeal No. 
2004-1968; Ex parte Frances L Garing, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. In addition, Applicant has described how to produce an 
Fl hybrid from inbred maize line PH4GP. {See Specification, p. 4, 1. 31 -p. 7, 1. 13). 
Applicant has made a deposit of inbred PH4GP that fully enables others to obtain the 
inbred seed needed to make the claimed Fl hybrids. It would be routine to cross this 
plant with another to produce Fl hybrid seed. 

Applicant has also provided a working example showing the production of an Fl 
hybrid produced from the cross of inbred PH4GP and inbred PH6ME {See Table 4, 
Specification, pp. 43-44). In addition, Tables 3A-3B provides further working examples 
which demonstrate that inbred PH4GP performs well in a variety of Fl hybrid crosses, a 
characteristic referred to by com breeders as good general combining ability. 
The Examiner has shown no evidence as to why this working example does not show 
enablement of claims 1-10 and 13-16, directed to hybrid maize plants, plant parts and 
seeds produced by crossing maize inbred line PH4GP with another maize plant. One of 
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ordinary skill in the art could therefore use PH4GP and another maize inbred plant to 
create an Fl hybrid without undue experimentation. This is sufficient to enable claims 1- 
10 and 13-16. In re Wands, 858 F.2d at 737, 8 U.S.P.Q.2d at 1404. 

The Examiner's reference to Kevem, U.S. Patent No. 5,850,009 (column 4, 11. 41- 
46) is inapposite because the section cited therein is discussing genetically segregating F2 
populations of seed. By contrast, Fl hybrids, including the Fl hybrid seed and plants of 
claims 1-10 and 13-16, are not genetically segregating populations and any reference to 
Kevem is inappropriate. {See Exhibits 1-3, and Specification, p. 4, 1. 31-p. 5, 1. 16). 

For these same reasons, the Examiner^s citation to Carlone, U.S. Patent No. 
5,763,755 is misplaced. Carlone states that "[e]ven if an inbred in hybrid combination 
has excellent yield, it may not be useful because it fails to have acceptable parental traits 
such as yield, seed size, pollen production, good silks, plant height, etc". {See Carlone, 
columns 1-2, emphasis added). The referenced section of Carlone is specifically 
discussing selection within the genetically segregating populations of seed that a breeder 
uses for inbred development, not Fl hybrid creation. A hybrid of the claimed invention, 
however, is not a genetically segregating population. Further, the patent cited by the 
Examiner is one in which Carlone developed a novel inbred line and was allowed claims 
to the hybrid seed and plants produced from the novel inbred line. Therefore, Applicant 
respectfully asserts the Examiner has misinterpreted the cited portion of the Carlone 
reference and has inappropriately applied Carlone to the present invention. The use of 
stable inbred lines, such as PH4GP, does enable one of ordinary skill in the art to create 
the claimed hybrids. 
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Likewise, the Examiner's citation to Stuber et al is misplaced. The Examiner 
states that the cited reference teaches that "grain yield and ear number were strongly 
affected by environmental influences such as plant density, and that epistatic genetic 
interactions prevented accurate performance prediction of particular hybrids derived from 
particular crosses (see, e.g., page 503, Abstract; page 505, column 1, first and third full 
paragraphs; page 506, paragraph bridging the columns)". {See February 23, 2005 Office 
Action, p. 6). Stuber et ah is comparing synthetic populations and not Fl hybrids as 
taught by the present application. (See Stuber et a/., p. 503 under Materials and Method, 
where Stuber notes that all possible crosses, including 3-way and double crosses, were 
made). In contrast, the claimed invention teaches the use of stable and genetically fixed 
inbred lines to produce an Fl hybrid. An Fl hybrid as claimed is not a genetically mixed 
population, but rather is highly homogeneous and reproducible because it is made from 
the highly homogeneous and reproducible inbred maize line PH4GP. {See Specification, 
p. 16, lines 7-8). Thus, Applicant respectfully asserts the arguments set forth by the 
Examiner do not apply to the presently claimed invention. 

Moreover, the Examiner's citation to Melchinger et al is misplaced. The 
Examiner states the reference teaches "that epistatic effects reduced the amount of 
heterosis in hybrid crosses" (see, e.g., page 231 column 1, bottom paragraph; column 2, 
first paragraph of Introduction; page 223, column 2, bottom paragraph; page 237, column 
1, top paragraph). {See February 23, 2005 Office Action, p. 6). As discussed supra with 
respect to Stuber et al. Applicant asserts that Melchinger et al is discussing the making 
of all possible crosses including F2, 3-way and backcrosses, to produce a population of 
seed (Melchinger, first sentence of Summary). In contrast, the claimed invention teaches 



29 



the use of a stable, genetically fixed and reproducible inbred line to produce a stable and 
reproducible Fl hybrid. Therefore, Applicant respectfully asserts the arguments set forth 
by the Examiner do not apply to the presently claimed invention. 

Inbred maize lines are primarily used to produce Fl hybrid seed and plants. The 
claimed Fl hybrid seed is routinely and easily produced by crossing a plant from inbred 
maize line PH4GP with a plant from another inbred maize line. Applicant has described 
how to produce an Fl hybrid from inbred maize line PH4GP. (See Specification, p. 4, 1. 
31-p. 7, 1. 13). Applicant has also made a deposit of inbred PH4GP that fully enables one 
of ordinary skill in the art to obtain the inbred seed needed to make the claimed Fl 
hybrids without undue experimentation. Accordingly, Applicant submits that claims 1-10 
and 13-16 are fully enabled. In re Wands, 858 F.2d at 737, 8 U.S.P.Q.2d at 1404. 

b. The claimed maize plants having all the physiological and 

morphological traits of PH4GP and a single locus conversion 
and/or transgene encompassed by Applicant's claims 19-24 
have been fully enabled 

Claims 19-24 are directed towards the plant of allowed claim 11 comprising a 
single locus conversion and/or a transgene. The Examiner has rejected these claims as 
failing to comply with the enablement requirement on the basis that the use of molecular 
markers in com breeding is unpredictable (See October 14, 2005 Office Action, p. 4). In 
addition, in an Advisory Action, the Examiner states that the Oppenshaw et al and Ragot 
et al references support the Examiner's position that marker-assisted breeding is 
unpredictable {See January 12, 2006 Advisory Action, p. 2). 

This Board has already determined that claims similar to Applicant's claims 19-24 
were allowable and fulfilled the enablement requirement. See Ex parte William D. 
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Griffith, Appeal No. 2004-1968; Ex parte Frances L Garing, Appeal No. 2004-2343; 
and Ex parte Thomas B, Carlson, Appeal No. 2004-2317. 

The Examiner cites Murray et al and states that "linkage drag is common 
phenomenon in com breeding and that the equivalent of 10 backcrosses resulted in the 
retention of 10% of the unwanted donor parent genome, in contrast to the predicted less 
than 1%." {See October 14, 2005 Office Action, p. 4). To overcome this argument, 
Applicant has provided references (Ragot, M. et al (1995) Marker-assisted backcrossing: 
a practical example, in Techniques et Utilisations des Marqueurs Moleculaires (Les 
Collogues, Vol. 72, pp. 45-56, attached as Appendix 5; and Openshaw et al, (1994) 
Marker-assisted Selection in Backcross Breeding, Analysis of Molecular Marker Data, 
pp. 41-43, attached as Appendix 6) which demonstrate the ability of one of ordinary skill 
in the art to effectively use backcrossing to introgress a single locus conversion. The 
Examiner interprets Ragot et al as standing for the proposition that developing fully 
converted near isogenic lines through classical backcrossing is not possible, even when 
molecular markers are used (advisory action, p. 2). Applicant respectfully points out that 
this is a misinterpretation of Ragot et al, Ragot et al discuss the use of RFLP markers to 
assist in developing backcross conversions of maize hnes, and the fact that markers allow 
for a quicker and more complete recovery of the recurrent parent genome. In the 
conclusion, Ragot et al state that "only four backcross generations were necessary to 
recover, in less than a year and a half from planting of the BCls, individuals which 
appeared to be genotypically fully converted" (p. 55). Ragot et al concludes that 
"recovery of the recurrent parent genotype could proceed even faster than in the 
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experiment described herein, should the appropriate protocol and resources (population 
size, number and position of markers) be allocated." 

Applicant notes that Murray et al is a reference which is eighteen years old. 
Molecular marker technology (and biotechnology in general) is a rapidly changing field, 
and marker technology has dramatically improved since 1988. Six years later, Ragot et 
al. demonstrated that "spectacular" progress toward the recurrent parent genotype was 
obtained with 61 RFLP markers. Since that time, and at the time of the filing of this 
application, marker technology had further improved to the point where a large number 
of SSR markers were known and routinely used by those of ordinary skill in the art. 

In addition, the specification provides a description of how to backcross traits into 
PH4GP (Specification, p. 21, 11. 16-31) and it is understood by those of skill in the art that 
backcross conversions are routinely produced and do not represent a substantial change to 
a variety. The World Seed Organization, on its web site, writes, "[t]he concept of an 
essentially derived variety was introduced into the 1991 Act of the UPOV Convention in 
order to avoid plagiarism through mutation, multiple back-crossing and to fill the gap 
between Plant Breeder's Rights and patents ." ASSINSEL, an International breeders 
association, has published a position paper that refers to a conversion produced by 
repeated backcrossing of parental lines of hybrid varieties as a "cosmetic modification". 
Thus, it is clear that there is worldwide agreement that by obtaining the seed of a newly 
developed variety such as PH4GP, one of ordinary skill in the art is enabled to use such 
seed for repeated backcrossing in accordance with claims 19-24, and that in doing so, one 
may produce only a cosmetic modification and plagiarize the work of the inbred inventor. 
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The Examiner states that "value-added traits" are conferred by multiple genes, or 
quantitatively inherited (office action, p. 4). The Examiner further cites Goldman et al 
and states that "the use of molecular markers to facilitate the identification of 
chromosomal regions associated with quantitatively inherited traits is hampered by the 
different linkage maps generated when different breeding lines are used as parents." {See 
October 14, 2005 Office Action, pp. 4-5). The Examiner's citation of Goldman et al, is 
misplaced. Goldman et al is discussing quantitative multigenic traits, whereas the 
instant application claims a single locus conversion . The Examiner again cites Murray et 
al and references page 79 as support for the argument that the use of molecular markers 
is unpredictable. However, the paragraph cited by the Examimer discusses identification 
of RFLP marker alleomorphs conserved across maize lines which is unrelated to the use 
of markers for developing a single locus conversion. Applicant re-emphasizes that a 
single locus conversion is the subject matter claimed in the instant application. 

As described supra, the Specification provides multiple examples of transgenes 
and other single locus conversions as well as a description of how to backcross genes 
governing desired traits into PH4GP. {See Specification, p. 21, 11. 16-31; p 28, 1. 23 - p. 
33, 1. 6). This includes the use of markers to aid in the identification, selection and 
transformation of the maize plant with the desired gene. In addition, as discussed supra, 
conmiercial development of hybrid maize lines commonly encompasses the use of 
introgression to produce a single locus conversion from novel elite inbred lines and is 
well known to one skilled in the art. Accordingly, claims 19-24 are enabled. 
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c. The claimed maize seed and plants having all the physiological and 
morphological traits of PH4GP and methods for making the same 
encompassed by Applicant's claims 25-29 have been fully enabled 

Rejected claims 25-30 are directed towards methods for producing or developing 
a maize plant which utilize a maize plant having all the physiological and morphological 
characteristics of inbred line PH4GP, wherein a sample of PH4GP has been deposited 
with the ATCC. This Board has already determined that claims similar to Applicant's 
claims 25-29 were allowable and fulfilled the enablement requirement. See Ex parte 
William D. Griffith, Appeal No. 2004-1968; Ex parte Frances L Garing, Appeal No. 
2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004-2317. 

Claims 25-29 are method claims directed towards producing a maize plant using 
the plant of allowable claim 11. As discussed supra, the citations of Murray et ah and 
Goldman et al. by the Examiner are misplaced. As discussed supra, claim 11, which is 
not rejected by the Examiner, is enabled. The Examiner has provided no reason as to 
why claims 25-29, which depend from claim 11, are not as well. 

PH4GP represents a novel starting material used in a conventional process. These 
methods are clearly described in the claims and in the Specification, and involve standard 
plant breeding techniques well known to one of ordinary skill in the art of plant breeding. 
Through the deposit of PH4GP and description of the steps in claims 25-29, one of 
ordinary skill in the art would well know how to make and use the invention as claimed, 
and would be greatly advantaged to use PH4GP as starting material in a plant breeding 
program intended to develop lines with the phenotypic advantages of PH4GP disclosed in 
the Specification. Claims 25-29 are therefore fully enabled. In re Wands, 858 F.2d at 
737, 8 U.S.P.Q.2d at 1404. 
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3. Conclusion as to Enablement 

Applicant has fully enabled others to produce Fl hybrids from inbred maize line 
PH4GP. Applicant has deposited seed of PH4GP with a public depository, the ATCC. 
The Specification and the cited scientific literature teach that backcrossing a transgene or 
other single locus trait into an inbred line is routine. Furthermore, Applicant teaches in 
the Specification, and one skilled in the art would know, how to use novel inbred line 
PH4GP in a maize plant breeding program. 

Upon the expiration of the patent, PH4GP will be available to the public to use 
directly to produce Fl hybrids, to produce transgenic and other single locus conversions, 
and to use as breeding material to make progeny lines. The public will obtain the benefit 
of the invention within the scope claimed, and the quid pro quo for patent protection will 
have been satisfied. Applicant has thus fully satisfied the legal standards for enablement, 
and respectfully requests that the Examiner's rejection under 35 U.S.C. § 112, First 
Paragraph be reversed. 

D. The Examiner's Rejection of Claim 16 Under 35 U.S.C. § 102(b) is Improper 

The Examiner rejects claim 16 as being anticipated by each of Kevem (U.S. 
Patent No. 5,850,009) and Carlone (U.S. Patent No. 5,763,755). The Examiner states that 
because the claim is drawn to F2 seeds "the claims read on any plant of any genotype, 
including those taught by each of Kevem and Carlone." (See October 14, 2005 Office 
Action, p. 5). 

Applicant asserts that the claimed F2 maize seed is a plant part of the Fl hybrid 
plant, and is physically attached to the Fl hybrid plant after seed formation. Even when 
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removed from the Fl hybrid plant, the F2 maize seed retains the pericarp. The pericarp 
of the F2 grain would be from the Fl hybrid, which will comprise one set of the 
chromosomes of the inbred. Therefore an F2 hybrid seed produced on an Fl plant where 
PH4GP is a parent will contain a structural feature of PH4GP present in the ATCC 
deposit ofPH4GP. 

Neither Kevem nor Carlone disclose each of the limitations of claim 16. Claim 
16 is drawn to an F2 maize seed, which is produced by growing the Fl maize plant of 
claim 15 and harvesting the resultant maize seed. The Fl maize plant of claim 15 is 
produced from the hybrid seed of claim 14, which ultimately depends from allowed claim 
12. 

Furthermore, neither Kevem nor Carlone teach the seed or plant of PH4GP 
deposited under ATCC Accession No. PTA-4430, or an Fl seed or plant produced from 
PH4GP. Therefore, because neither Kevem nor Carlone teaches PH4GP, neither can 
anticipate claim 16. Accordingly, Applicant submits that claim 16 is not anticipated by 
Kevem (U.S. Patent No. 5,850,009) and Carlone (U.S. Patent No. 5,763,755). 
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For the above-stated reasons, it is submitted that the claims are in condition for 

allowance. The decision of the Examiner, therefore, should be reversed and the case 
allowed. 

Enclosed herein please find the appeal brief and required fee of $500. If this 
amount is not correct, please consider this a request to debit or credit Deposit Account 
No. 26-0084 accordingly. 



Respectfully submitted. 




Steven J. Callistein, Reg. No. 43,525 

Cassie J. Prochaska, Reg. No. 56,434 

PIONEER HI-BRED INTERNATIONAL, INC. 

801 Grand Avenue, Suite 3200 

Des Moines, Iowa 50309-2721 

Phone No. (515)288-3667 

Fax No. (515)288-1338 
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Attorneys of Record 

RH/LATA 



37 



VIIL CLAIMS APPENDIX 



Claim 1: A seed comprising at least one set of the chromosomes of maize inbred 
line PH4GP, representative seed of said line having been deposited under ATCC 
Accession No. PTA-4430. 

Claim 2: A maize plant produced by growing the seed of claim 1. 

Claim 3: A maize plant part of the maize plant of claim 2. 

Claim 4: An Fl hybrid maize seed produced by crossing a plant of maize inbred 
line designated PH4GP, representative seed of said line having been deposited under 
ATCC Accession No. PTA-4430, with a different maize plant and harvesting the 
resultant Fl hybrid maize seed, wherein said Fl hybrid maize seed comprises two sets of 
chromosomes and one set of the chromosomes is the same as maize inbred line PH4GP. 

Claim 5: A maize plant produced by growing the Fl hybrid maize seed of claim 4. 

Claim 6: A maize plant part of the maize plant of claim 5. 

Claim 7: An Fl hybrid maize seed comprising an inbred maize plant cell of inbred 
maize line PH4GP, representative seed of said line having been deposited under ATCC 
Accession No. PTA-4430. 

Claim 8: A maize plant produced by growing the Fl hybrid maize seed of claim 7. 

Claim 9: The Fl hybrid maize seed of claim 7 wherein the inbred maize plant cell 
comprises two sets of chromosomes of maize inbred line PH4GP. 

Claim 10: A maize plant produced by growing the Fl hybrid maize seed of claim 9. 
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Claim 11: A maize plant having all the physiological and morphological 
characteristics of inbred line PH4GP, wherein a sample of the seed of inbred line PH4GP 
was deposited under ATCC Accession Number PTA-4430. ALLOWED 

Claim 12: A process of producing maize seed, comprising crossing a first parent 
maize plant with a second parent maize plant, wherein one or both of the first or the 
second parent maize plants is the plant of claim 11, wherein seed is allowed to form. 
ALLOWED 

Claim 13: The maize seed produced by the process of claim 12. 

Claim 14: The maize seed of claim 13, wherein the maize seed is hybrid seed. 

Claim 15: A hybrid maize plant, or its parts, produced by growing said hybrid seed 
of 14. 

Claim 16: A maize seed produced by growing said maize plant of claim 15 and 
harvesting the resultant maize seed. 

Claim 17: A cell of the maize plant of claim 11. ALLOWED 

Claim 18: A seed comprising the cell of claim 17. ALLOWED 

Claim 19: The maize plant of claim 11, further defined as having a genome 
comprising a single locus conversion. 

Claim 20: The maize plant of claim 19, wherein the single locus was stably inserted 
into a maize genome by transformation. 

Claim 21: The maize plant of claim 19, wherein the locus is selected from the group 
consisting of a dominant allele and a recessive allele. 
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Claim 22: The maize plant of claim 19, wherein the locus confers a trait selected 
from the group consisting of herbicide tolerance; insect resistance; resistance to bacterial, 
fungal, or viral disease; yield enhancement; waxy starch; improved nutritional quality; 
male sterility and restoration of male fertility. 

Claim 23: The maize plant of claim 11, wherein said plant is further defined as 
comprising a gene conferring male sterility. 

Claim 24: The maize plant of claim 11, wherein said plant is further defined as 
comprising a transgene conferring a trait selected from the group consisting of male 
sterility, herbicide resistance, insect resistance, and disease resistance. 

Claim 25: A method of producing a maize plant derived from the inbred line PH4GP, 
the method comprising the steps of: 

(a) growing a progeny plant produced by crossing the plant of claim 1 1 



and crossing the progeny plant of a subsequent generation with itself or a 
different plant; and 

(d) repeating steps (b) and (c) for an additional 0-5 generations to produce a 
maize plant derived from the inbred line PH4GP. 

Claim 26: The method of claim 25, wherein the maize plant derived from the inbred 
line PH4GP is an inbred maize plant. 

Claim 27: The method of claim 26, further comprising the step of crossing the inbred 
maize plant derived from the inbred line PH4GP with a second, distinct inbred maize 
plant to produce an Fl hybrid maize plant. 



(c) 



(b) 



with a second maize plant; 

crossing the progeny plant with itself or a different plant to produce 
a seed of a progeny plant of a subsequent generation; 

growing a progeny plant of a subsequent generation from said seed 
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Claim 28: A method for developing a maize plant in a maize plant breeding program 
using plant breeding techniques comprising employing a maize plant, or its parts, as a 
source of plant breeding material comprising using the maize plant of claim 11, or parts 
thereof, as a source of said breeding material. 

Claim 29: The method for developing a maize plant in a maize plant breeding 
program of 28 wherein plant breeding techniques are selected from the group consisting 
of recurrent selection, backcrossing, pedigree breeding, restriction fragment length 
polymorphism enhanced selection, genetic marker enhanced selection, and 
transformation. 
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IX, EVIDENCE APPENDIX 

Only evidence of record has been relied upon in this appeal. 

Exhibit 1: Diagram prepared by Applicant 

First cited by Applicant in May 19, 2005 Amendment, p. 6. The Examiner's 
October 14, 2005 Office Action was entered in response to this Amendment. 
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Exhibit 2: Diagram prepared by Applicant 

First cited by Applicant in May 19, 2005 Amendment, p. 6. The Examiner's 
October 14, 2005 Office Action was entered in response to this Amendment. 
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Exhibit 3: Diagram prepared by Applicant 

First cited by Applicant in May 19, 2005 Amendment, p. 6. The Examiner's 
October 14, 2005 Office Action was entered in response to this Amendment. 
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V V 



n 000 




Exhibit 4: Wych (1988) Production of Hybrid Seed, Com and Com Improvement, Ch. 9, 

pp. 585-586 

Included in the Information Disclosure Statement filed by Applicant in the present 
case. First cited by Applicant in March 11, 2003 Amendment, p. 14 in the parent 
application, 09/758,713, issued as U.S. Patent No. 6,720,487. The Examiner's May 23, 
2003 Office Action was entered in response to the Amendment. 
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9 Production of Hybrid Seed Corn 

ROBERT D.WyCH 

Pioneer Hi-Bred International, Inc. 
Johnston, Iowa 

astipdon of seed «»" (^-^^yP^^vily oa the ttatmeat 
nology since that chapter was wntten. 

9-1 fflSTORICAL PERSPECTIVE 

l^c^Z^^^^^^^ .^^ribed first pro- ■ 
duction of hybrid seed com in Iowa: : 
..Illl first conuact^d^w^^^ 

com gave [Geor^l ^J^^^S^wSalttt^ 
the Copper Ctosshybnd. a wnt»^ 

for a g^d many y^J^^^^^^^^^lnkibSd material to plant 

"[Heniy A.) Wallace ^ ^madc to produce the first com- 
a one^accc seed plot, and the dea«»nw^m^^^ 

merdal hybrid seed ~m Sd E^^^ 

over to KurtrweU (m 1923]. 55^^ line was used as 

the polhiiator parent oy/^ *^ acre on a small flurm 

.. AUop™. j»« «»t 

entirely by a woman. Ruth ^"f^^^^^^^^ 

the fir^ l4ek the Pa^tptoitt b^o ^ on ^^^^^ 

Kfiss Kurlzwea went w and iat^ Now that 

seed com ^f^^^^^^^^'^^^^^^ons enterprise, Miss 
prodiKang hybridseed com has i)wom^^ 

Icrirtzwdl delight? mc^ling^fri^^^^ State of fowa.- 

detassded all Ae hybnd^c^P^^«» ael^^ ^ 

"Copper P«»ff?«if^*^^ by femiers of Iowa 

a^S^^eStS^^S^^^^^ 
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p„C«»ssc«.-w«so.din*espnn,of.9Mat.KepHe.orS..00apou»d, 



area of fte USA. and 9»a<'",^^SS,S^iS^the Cora Bdt. vAete 

profitable com production MO preywu-/ 
meidal scale. 

\ 

9-2 SIZEOFTHEINDtJSTBV , 

im thea^am *eUS^Un^^^^ 
high of 47 nuUionhadlS "jj^on^^ of ATfedend goveniin»f8 
ha (602 nriffion acres) in ° .an the area pUnled to 

corabetweenI975andm5a^agd3a4^^ 

ftU and iitigation a^-'^^^'^ffi^XSon of «KKific hybrids to ta^ 

sUage). local oostom. TSooom iiit of 80 000 kemda wiB 

plant population*. Assuimngtotaseea^^ ^^^o 

S^SSa «Jd to the total martot 



9-3 TVPBSOFKHBKIDS 



The Itat hybrids produced and ^'^^^^^l^^^t 
dua^y doubte '«»^^Ho«^^ve«l^o«^^ ^ „^ 

nificant transition throngh the 1980s. 

Com Belt, starting in the late 199^^ Sscffl singW crosses out- 
Tbe transition to "^^.^^^^^^^^^iSothera joined 
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The many tdauvciy snuu. 
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market share of 36%, while the industry's seven largest companies have 
S tolS ^T^ted 64% share of the U.S. hybrid seed com market (J. 
Ansoige, 1987, personal communication). 

9-5 PRODUCnON OF PAKENT SJBaBa> STOCKS 

Laree Quantities of parent seed stocks (foundation seed) are requii«i 
amiS toXrSe s^etal hmidred thousand hectares of conim^^ 
^^i^ Swn production. Most larger companies have parent seed or 
SStof^CSments responsiDte for the production andmve^ 
toJ^SiXS^d Kcjoss parents needed for commeiml seed pro- 
SioLTrecS^^manySd^<^^ have devoted 

sure adequate suppfies of hi$Muahty, genetically Pi»».sj^ 

companies ^ forecast future commercial seed sales and 
seed w?dS>a rSo ensure availabiUty of adequate p^t seed sup. 
S anoi mSst swd compani^ 

?i ;«mhL and ^^^^^ diflRient parent see4. strains that must be 
mS^?fo?tmm^ seed predS?don requirements is often qmte^ 

laige. 

9-^5.1 Foundation Seed Stock Increase 

Foundation seed stock increase involves the ^^^nance^^j?- 
crease of inbred lines and Single cross patent seed used to produce com- 
S^?^ hybrids M)red8 aretihc basic foundation seed used m hybrid 
^TSm ^rodicdoL mbreds must therefore be maintdned and in- 
c^iS^dw ^d control to ensure- satisfectory final product perform- 
^^^^o^^ employed may vary among organizations, at 
^t^W^t steps are usuaUy taken: CO 
SgT^^y of breeder seed; Cii) increasing inbred seed; and (in) 
S^J?n*^Uted.lhie and/or unidated-line single cross parent seed. 
''°S^^^is^^y^ bulked, rellipollinated s^d at 
the Reoperation of inbreedtog. The breater has ^le 'esponsibdi^ 
^ enS t£t the inbred is ^homozygous, uniform f?«nP^t ^^.^ 
VA^Z^J^reote&enis the anetic constitution of the inbred. AU mbrea 
SS^fSfr^mSfbasepopuIationofbree^ 
S^™^Sedsepa«1eprogramstomaintdnOT^^^ 
^li^S^SSSm^isolated blocfe by fturaljand^^ 
^tiSiuS this initial inbred increase is used to plant subsequent 

inbred seed increases and production of sin^e-croj» P^^^^,.^ 
Bothtypesofincreasearemadeunderstnngentisoktow^^ 

and stantods developed by certificati<m agenaes CHutehoo^ 1957, 
SWl972) uidicateAe importance of minimum isolation distan<«s. 
SSi^ complies certifyaU. foundation seed that vn!l be exportedL 
iSof^ pa«^^ for domestic- use is not certified, but gmdelmes 
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developed over the years generally exceed, or at least equal, those of 

certification agencies. ^ . • , r om /'/s/jn m 

Foundation seed fields are planned with isolation of 201 m (660 n) 
as the base distance from other com. Early studies by Jones and Broote 
(1950. 1952) showed that: (i) the greatest contamination occws m «i« 50 
to 75 m (165-248 ft) nearest contaminating com; (n) PoHcn from border 
rows dilutes contamination; (iii) natural barriers may reduce co^tom- 
nation (iv) an abundant supply of male com poUra at the nght tone 
reduc^ coiiamimition; (v) the direction of a ^^^^^^^^^^^ 
pollen influences the amount of contamination; and (vi) depA ^field 
ia- the direction of cohtamJnatiott soiiroe. ia impoTmt. Cfertificatwii re- 
Quiiements in most states aUow for substitution of additional niale bwder 
rows for some portion of the 201-m isolation distance but neither 

iLieis nor time isolation are allowed, to substitute for the reqmred dis- 
tances. 

9-5.2 Fkocednres and Techniques 

GeneiaUy. the equipment and procedures used m planting, detassel- 
ing. harvesting, drying, and conditioning of parent seed increases are 
similar to tiioS used hi commeidal hybrid seed production. Some steps 
are applied more rigorously to eiisure maximum genetic P^nty. 

VMiabiUty among individual plants witiiin tiie mbred population wiU. 
sometimes occur. These ofi^types must be identified atad removed (ro^ 
to avoid perpetuation of.tius variaWfity firem generaUon to generation. 
QireM pSSt removal (roguehig) must be practi^ tiiroughout tiie grow- 
inSSn to eliminate individual plants that exhibU phenotypes varj^ 
fiSn tiie accepted phenotype of tiie inbred. As much rogueing as Posable 
should occur prior to pollination to elmunate outaossmg r^ultmg firam 
poUen suppKed by undesirable plants, Parent seed w usually harvested 
on tiie ear, allowing fartfier sdection (U., removal of off-type ears) to be 
practiced on the sorting table prior.to diying and shelhng (see section 
S)>-9)' .. ■■ ' . . ■ . . 

9-53 QuaKfy Control 

Rigid requirements must be used to maintain genetic purity at max- 
imum levels. Genetic purity of parent seed not only h^ps ensure pure 
commeidal hybrid seed but also, reduces cost associated witfi ro^iemg 
commodal seed production fieldsand ear sorting at harvest Parent sc«d 
is usuaUy sized just as commercial seed com. When gmietic »nipimtws 
occur, particularly tiiose caused by outcrosses, tiiey arc often conccntrat^ 
in specific kernel sizes, espedaUy tiie large round wfi, 
certainfcemelsizes withm a specific Ipt may have unacceptablyhi^levels 
of impurities, wliile otiier sizes in tiie same lot are acceptable. Careful 
selection of kernel sizes witii tiie highest genetic punty can lead to im- 
proved purity of commercial seed corn. 
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■ until relatively recenUy. ^ S^cl™ composite . 

p„ri^ has b«n field "^'^..^^Z otn pLitedduring the sub- 
if each seed lot firom s"-"™? J"^^ S P™' to use. In many 
ZaaoA winter season to «*"«*^J?^!^''irtemd size in the lot, are 
Snore extearive S^^^^^J^^S^^ <^ 
inducted in the fol"™"!'"™?^?^^ ito. The accuracy of fidd 

Sost often used ^y.^^^^^^Z* early enough to mate 
at these locations, it is d'®«'*,^t2^^re the seed must be con- 
ta-driven d^«» SLSSS^Ito toM o?the fector. that ha. led 
ditioned. bagged, and <»»«P°"*?b„^ results by some cpmpanjes. 
S increased reliance on «*?^P''^'!^ri980; Smith and WeisangeTj^ 
Starch gel dectrophoresi8(<^yd^^™'^ajgjaadditi^ 
1984) is a recently .•J^yf^P^.^^SS^orte tecfaniaue indude pre- 
means of parity analysis. ™ -bsence of envbonmental in- 

Ssion, rapidity "^ti^ 'o «^^^^S^c.er8.a.»lt^ 
.fluence oaexpiession of ffio^^^l^^ embryonic samples coUected 
tial to malce purity .checto on dev^W^J^^^ 
prior to harvest (SmOi'MJfid^^^^^^^^^ required and the 
Sique are tlie initial costt *f 'S^l^costpersamplediarged 
S^oflaboratoryoperatto^oi-^ere^W 

by commercial laboratories, """"f^^ for estimating percentage 
nm detennined Uiat the <^^^J^^Zf> appioximatdy eqf^- 
offe.ilese16byde<rtroph««.s^^ if a^lysis for 

dent if both procedures^ itoMmB^^ 

outcrossesis >^?''^f^^„^^°la^Jv>.1b» n«d to pre^ 
vrturthighartliM toesom^^^ 

and stain mote gd shew. ^ ."^^mparative oostt ; ^ . 
nation must be ^S^nst t^ owi^ electtophotesis 

Seedsmen need to be awa« "^Xt the sami*s are t3)- 

proWde useM in&rn^rtion on^r»^^*« size of 

Lentativ. '^t'^^t'^m^^ <>f ^ 
samito must be sufficient to pro«w-^ 

aiioi wilhiii the seed lot ?^^«m be used to id*oti& acddental 
Bothgrowbutsandelectto^or^^^ ,^«hichmayoccj^ 
„echanicdmirtur«orm.sl*dta«o^M^^ porthis apph- 



tioaed abo^ 



Accurate records oi 

mined on the ^J^ZJaa. tesearch, „*od»oe angUxjross 

breeders- «seardi. parents J^JfSfandtediiiical 
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caprfrility. By ?^SS^SSlswd yields pwfe^te^g^ 

Sdecttnggf*^ TS^Tocd production plant 'f™^!l_™re in the 



Sdeefinggro'W'^r^prodttction plant 
Genetally. someowM^!^^^ and to«>^^:St^|S9^4) 

s^"C^dffi»-^"'-^'°""^ 

ductivity indices ana ^lu 
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Of high fertility with good weed control. Tillage and cultural Practic^ 
mt^tia liae with Ipproved hybrid com P^odmonpr^^O^ 
structure and tilth are important in order to avoid the adverse ette^ 
nf n^SSe ^d crustiiig on inbred stands. Since approximately 90 
^ 5XfSd^a^e wffl be devoted to inbi^d or related-hne smgle 
So'ip^i^^ growers who will give sP^j^^^^?^^ 
^ent of ^ and disease pests, weed competition, and fertility arc 

"^ntract growers must be willing to cooP«a<«^S ^^^.^^^ 
*n pit^^^iStoiral practices and/or timing, rate^ and kmd of l?ert)icidc^ 

era and detasseling and harvesting eqmpment 

9-6.2 Contracts 

With the advent of singleness hybrid seed production, contract 
growTf wSe ^r^nLt to'^assume the greater ri^a«.o^^^^ 
f^" " * _ - -a««it hase euaiantees are made that mvoive pay- 

eSSon^tto the contiact TTiere are cohsiderable variations m contracts 
among comtMubies. . ■ ■ . . , 

9-63 jiuijqjemratof fitePwiwSto 

nie 1 .prtiM^t staff at a piuduction plant are responable fi» ^ 

^Suy <S planting, defasseling, and. harvesting periods. 

h fairiv tvticia for a production plant maaa^ and lu*^ staff 
S^^^(ora«a)s«perri»rsarechaiged™ih^^^ 

^vfeory MP maV be mployed as ciew ^'^f'^^^'^^L^ 
^Ztore The dCTiand for additioiial supervisors dunns ««» wm«» 
S^^ff™opportunities to utilize agriculture and sconce teachers. 
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priacipa.s.a„dotHerprofessiona..yUaineape.onneIdu™«. 

Shedding just b^btette toa] 

In addition, plant «n*"f»3^. thelocatlott 

r^^equate natural ^f^Xfoimd that natural bamcrs are iwt 
To optimize geneUc P^^'^Tt^ male parent is reqiured. im 
pollen load. 
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FIB. 9^1. Acommcacialhybiid seed produ^ 
row for Se mnpose of providing pollen saturation ad«itate to ensure genetic punty of 
Jhehybri?«e4m$tripofsoyl5anp.<w 

PlAimNGTli^SEEDFIEIJ^ 

The minimum soil , temperature for growth of com is generally le- 
gaided as 10 *C (SO "F). Mo«t agronomists would also agree that the 
optimum time for planting com is as soon as the soil temperature at the^ 
5-cm depth reaches that tempetiatke for a felatively sustained period of 
time. Soil moisture and potential for conipaction must also be taken into 
account Numerous studies indicating the advantages of early planting 
upon yield were reviewed % Otaig (1977). More recent work is sum- 
marized by fficlsvand Wright a937) ^d Johnson and Mulvaney (1980). 

In general, inbrcds hjive poorer rooting ability than hybrids, and may 
therefore be more vohierable to iutrientdefidendes and imbalances. In 
die past, it has been tiie tendency of co|itract growers to overfertilize to 
protect against posisible fertility defidendes, while at the same tiine striv- 
ing fora balanced fertility program. Decreases in commodity prices (upon 
whidi contract payments are b^sed) and hence economic pressures on 
seed growers, as well as growing concern about groundwater contami- 
nation, suggest the need for a doser examination of fertilizer recom- 
mendations. Contract growers are encouraged to use soil tests regularly 
and to apply nutrients only as. necessary to maintain fertility levels. 
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9-73 Herbicides, tasectlddes, and Fungicides 

become an integral and "^f^^i^Z^^A com vith broad- 

andielatedJine onSerWcides for effe<^ 

leaf Weeds and grasses »erfg«ww»i*f^^ 

•insectidaes for the conttd «^,^^?3^^^m, tot protect 
^ainsttaectdaiiuw»to standf, tte^^^iW 

im On««««ted pest managw«««)pn^^^ ^ Sele^ 
to deJermtae if and '^^^^^^^g^ii^tobecontrolled. 
theiMectiddetou»«^iw^IW^W~^tion. the devetop- 

efficacy of '"''^^^^ZiSions, and the reentry period, 

ment stage of tteseedcTORsa^-^J^J^^^ 

p,,,,gUideshavealsobecoine8r^^<^P^ j„„jgi^ ftj^, 

for protecdoa of the more ""^^i^S^^but diemical proteo- 
di^Sses. Genetic t'^^^.^^^J^^^to in the parent line, 
ton is ofl« needed *h« '^^^^^^iifi ftom fbliar dis- 

iid seedUng <^es (Shuraeft 

Ptotde-^itytrithta^ 
yieidi of high 

Siposed by the ^'^S^^^ina. and local labor 
pattern or irrigation '^J^^^^^^^ye soiii»i plait density 
a,,^ for ^J^Sw^Johnson and Miilvanqr. 

effiwts on yield of hyhnd com ^ pbnt densicr ate 

1980). Fewer publfahedst^ of mterf ^^t. 

available. Sopie seed '^^J^'^J^jl Tbiy evaluate the yield 
female parents they are usmg » f^^JJ^TincteWng plant density. 
andtemelsizeoutiespo!isesjm^i^«°j^^^ 54OOO 

Hant dMsities U <^J^^f±^^^'^,-) fiiuiteed female 
rX»cS tt^vTfoJ^Pa^nt. espedally v^th 
SSJ^ S'slStlimi.ed amount of pollen. 
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9-7^ Planting Patterns 

41 (fours tows of femate parratto one rw^ 

^4*1:43. i^}-'^'^^^^^^^^^ torn tto mate 
patterns, the P»^.t^t^^a*icent to a male parent 
Oneialf of the I^^jSS! rfSftmate parent rows are 
L the *! and *2 J^^i^T^^^nt^ cirtrast ^^me 
„ygeent to a mde "XZ'^' j^^mmon^ wAfcr pnxJac- 

^ ot6aoUb^bl/l!^J^^^^^ to mate parents that shed 
an ttandant supply <» iiifc. natoit fa i&5 to 10L6 ein 

tween-cow wee ofUmd aiS&f femate parent 

dishes two paip«s«i© ^^^mSe Mient doset to to ftmate 

5„ent roW In fcSited to fianate parents 

SmHty problems. SoM I*^'?^^,SSe uarent and thereby de^«r 
Sot so wessive as to ov«ashatow ^°^^^^t advisaWe to 
polien sb^ and to reaSonaUy sh^ S^^S^ and root stiengft 

by cutting orrunimig it doy^Ctf itis pnw^ 

toation is complete. ^^^^'^J^t^l^^ii^ minimized aid 
SSi^ts or *vaa^*le ?od mW^^^^^ research 
increased kemd size^oi. see^T^^ ^^j^ 

conducted. ^^^^^J^^l^ of S^Sle and male.parcnts 
size and 3ield r^'^^^l^^ti ^poDinaticn are important 
involved and^ soil, mpistare D^^ing to^^ 

fectoiscQnfnThitingtpJ^^^^^ 

ai this stage.piSvente.8rMn form^^ ^ T ; - . • 
Seriskofse^conta^ 

■■ comindtotry'*<wsrfvai»us^t*Iay«»^ 
of parents, the pbntmg of *»^S!°or^ the flovwriug stage con- 
is used ^J^!^J^ff!^%^ZX>ia to fce the most popular 
currenfly <^.^^\^^^XZZtmgiitt, so that parents of 
ottthod of nalong large allOTft^m^o^ 
difitaing maturities are brought togetner ror a u 
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days, growth stages, snO/^ 'jst^^^^ success has been resized 
£rtp^«" PJ*"*"* StiScoupled with apei»n^ 

2^^3i«Jei»Jt NMe .PW«»^<^^ a„ timed so that peak 
»e«endthep<>II»she(Mmgpm«^^ 

Srfto shed coindto "^^aSS^-W 

^ Othtt methods in e*™"^'??,™ jTffii variable planting d®.th» 

between oaieiiJstand>ii)ffltPP^'^:i^^^^ w»n » 

thft female parentNbecanse '^^^iv to save a crop when vreavier 

Editions hare ptevented PJ^^jTh^n particulariy important 
SSSt has already ^-^g^^^eEVbecLe too few heat umte 

^heaitistoo riskytoi^I^rt^^;^ for one or. both 

are left in the season or when a seeo 

parents. 

5^ POLLEN CONTROL 



PRODUcnoN or HVBWD SEED CORN u extremely crit- 

^ntlyin^despreaduse. 

<>^1 DetasseUng the Seed FHW 

- ^ZjTiiPtasseling invohres tne P^y^^ " • , eonibiiiatlon with 

itsdistribnfian) aw two aewra _ 
!2*^-„«nt» of intended i» 

02% at W inspecddn; Some shedders allowed at any 

vraior seed com companies hue ^/^^^^ and assist m m- 

te<i^itoin«ittand<*e(* tMwi™_ je,asseliiig starts, the 
^Xand male P««»* 'J^K.^ttJseU and off-W<» 

ate properly ^°:±^^^^m^e>«^^ "^JS 
sponsible fi»„^rS?jfflfS^and to p«ve.tt atty vxolattoa <rf 
and detasseling contracwn.^ 
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reS^dingwrrectivc measures call be 

Manual or HMidDptasa«Iing 



by seed companies ta ^^^J^^^^toS veeto or more 
tiW may last oijy ^^^^S^ ^^^Si^ 

depending tipon J^^.^S^Vn^lS^SSsev^ 
matiiritiesplantedwthtoasealg^c^*^ 



1. Tassebm 



as vankrn^ ^''SLi W laSd cort giwfli, field* nBist,be 

3. Some female poUen befee fiilfy 

4. Female ??^^<^S^ at about fl« same 

managHiient, and ppriW compUcate the d«aasseliiig 

5. Weather condiUqiB can gw^rml^c^^ 

season. A ^^.'^Z^'^S^r ctMns through 
^ifSSi^^<^«3fe^ both *e cpdency 

^ele^areusuanyoj^fa^J^^^^^ 
or 50 woitom Ihe cww »«««3^„^SS^£^elers in his crw. , 
porting, training. "HSS^St 

Wlth la^,"f^'^,!Kta Swi^ and managing the Job to 
toes <^,^^^:i^^^^^SS!cB<, supervisor orchedar 
be done m the field. '^^Jf^SSrtant thateach crew membw 

wiiile in ^e field. ^^«^-nt labor utilization, detasseling^^ 

peisonndcaiiw^ 9J^)»f^ew»j. 
ttIler*OTing inbieds « st^enn^^w 

wodcers stand as they remove Jj,^^^'^™do«n into the plant 
tomgh the field, enablmg tte ^^^XdwKYnd easily than if they 
^^and «?f<^„*? l^m S^machine; ibr 
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^-^^^"-^^^ ^ ^ 
these 'n«='™**:^ri^ceed on fi»«' r >w tbt at iMrt a part 
agaaeiiaa most then contract detawdeo w »f ^ ^/jg. 

Some frjffwffiSUA the <^f^X^^ 
of dieir seedpio^^^^SUlished^fe^ they 

company. °^rStabHshed standai* W ^ ^ a 
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com plan., including ^^ri^lJ^^ISS'to 
planes, ftom horizontal to ^^^^^^^^^^ aOjiMteble 
Z mS-nsuaUy two «>f«?°^^^Jd ^em upward 

•-''^^'•Sl^^^SS operation. 
inainaniierapproximaTmRa««» hv manv variables 

eiaalion). unabnnily f dffl^aces best results 

and skill of *e »perato^^^^*J^^^fe^«Berted 

when it is done » "j^^'^J^S^^C^e less avoiaWe, percent- 
ahead <rf polkn shedduig. As am^MOMomB 

11» typcal daectnre "^XteJ^Jtfkteieigencei to petmit 
dday the opeiatiM as « P^TS^.^ vrfth minimum 
ma^ium e«ertfon <>f*^"tSSs«tte^ of leaving "sprigs- 
leaf damage. Howew, ^J^l"'^^^^. Hangers, as tassels that 

^ ?!f*l^Mw^i^»3«» oaUed. are ca^ of 
become lodged in the f^.f^^^ m. )Langer and P. DovmM, 
shedding polen for 2 to $ d ^^^^J^i^ed levels of female 
1982. unpublished da«. ^^ZXi^^ """P"^ '"'^ ^ 
selft. and are one of the <»«.fiS^ some hand labor is required 
rt,«chani«ddet«s«ffliig«;d^^^ tessels or sprigs re- 

to move tengets to the ground and m P^^" 
"^^Mm "*°^SSiS^rfSUmical and hand 

With most toate ^«^*!^compared «itii hand ^ 
deiasseling vnU result « * ^."^ „age ftom $198 to $247 per ha 
tesseling alone. Onwnt *«^^jSSn of mechanical and hand 
($80-$100 pet ^'^l^^mi^T(.Sm to $I30 per ifcmale 
detassduig. compared ^^P'^f^^^^^ctoBa communication), 
acre) foraa hand aetf»di^^W^''Sassding may be ofifeet 

Cost savings att^ttrw^"^^ ^^^y .managed to 
by seed yidd jedudW^tto^op^^^ 

,minlmi»leafdam^.(Ora«.^^PV^ ^iig ^ 
they&ce. 

9-8.4 Effect oitpctasseling on Seed Yidd 

. • 1071 rtf detasseline as the primary method for 
The resumpuon. in 1971 ^\y^^]Zrest in the effect of detas- 
poUen control i^^^^f^^^^TX^ld was conddacd 
SelSng on yidd The ^^^^i^'^^l^i^mfrnvoWed due to the 

^^s^aSoT^sffir^^^^ 
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ofthefemalcpaieatsoia , indicates that the 

^SlSlnf « between the ear and ^"^V^^ ^ average increase m 

n^SiS?^"'^ ^^^^^ 

S^eWaces "^^^tS^ ^ effect of .Mas- 
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9-8.5 Cytoplasmic Male Sterility 

For abou. r,'^tSlot^o:M^^o' 
bUght that swept the USA ^.^^.^J^i:?^^ detasseUng as the pre- 
Texas cytoplasmic mate s,«n^W (cm^TO "^n^SlK 1972). Though 

After 1970 e|ndemic,-ftetaa^nOT«^^ 

fNAS, 1972; UllsttuR 1972) ptomi)tea _. cvtoolami. many 

S^i M a sobstitute for detMsdmg. I?.^f^^?&vi(* 
otiSWstwite «Xtoplaa>» 5|;d''^ '^"J^Kio™ CDu^ 
msa of the^ the C/nd S^J^f^,^^^d sa&ftctoiy 
1972). Since the use of cms ?!^f Stoplasms became im- 
tedi^ue fiJT hybrid seed produchon, C ano a cyiopui 

^ ^ in ^^'^^Z^'^A) recently conducted a 
The American Sfd JfMeAss9^non i~ / of seed com to 

survw of the type of '^^^^ ^^S^Zati sales for int. 
be sold in the USA. ^00% n&(N) <qrtoplasm. 

66.1% of the seed com was P'9^J^^^^,isvi,btnMr« 100* 

2il% invol^ ^"Z^^^^M^^^^ "^P^)- 
cms^ and testoiers, »ai 2° *™ ""X?^ cms.S and wstoiets, and 

n.5% involved cws^ <^^^^^rm^pa>a^i^^'i^ 
n.l%iiivolvingblendswithNj*)^a^Wi^»^^ 

to member compaates '<^''f^^^±}^^ Led to fedOitate 
there ""f^^-^S^i^J^t^^^Seling is eliminated 
the oos^ of two ?*^^•^7?„?^^ie<^ co^ve^sionl» co^ 
through the use of a fcm^e parent iot _^ ^ ^ involves 

pletdfm^de st«^ NO ^^^lSStogSSiS.S«M^ ^ 

^ ^accomplished with «?^"f j^'^^ X B. If inbred A is 
Consider tl« P^o-ta^n^/^f a male st^e cyUH 

nonretor« genotype ("^^^-^P^f ^^Aaltemating 

""'S ^^S^fflllo^^Sta^^^ adeouate pCen (Duvid, 
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Se hybrid ^ P^^f^ttefd^R? mefliod. Tto btod^ 
(fertOe) cytoplasm toate^^ Of nomal 

mixed. 

9^ Other Types of SteriUty 

^ thP ••Patterson method", whidi 

ily control, are teqinref j„ commetdal l»3*ridMe<l 

W77) ibeaite substantial «?e8^,rS, LentiaUy no recent P«bl^~ 
commercial application of ^om»w devdoped (?• 'W?' 

inunication)* 

of the hybrid ^ 
dinatS with the operations of condlO^^ operations generally used 

ty^calliiige IP^^^t^^P'^ljfiL aWnde company. All operations 
^5^esandamoBgloat»^J?tt"^»^^^ 

^arresting, sprtm& drying. <i" 
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anddisttlbttliottate.*)ne»»o«» ' 

f .he seed crop usMlly begins j^brfoteie d^d^ 

Harvest °f Maturity, the s^^T^e moisture, 

kemds appioadi ^ ^tter »«TT^5odCTl maturity 

have leaohed ^.^'^^l rfS«ed com »«* 38% (A. 

harvest of fte seea' Jp P^^^^^f S^^^ 

The adverse effect otir^ 1955. Bums and Knimc, i>o ; 
- risk to seed com companies (Airy, i^' 
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oa temperature, duradoii of «^™£V°°5^Lgafter fteeang. Studies 

gemination at an levdi <rffi»o« 

5-9^ FIcM Ojperaflmis 

today are self-propettcdcar ^ttg^^^^ i3 ^ 

(Fig. 9-7). Rfiducd(m .miigJ^^^^S j^perly ad. 

justing the »«JfJ^« ^SK^^ b/the piodiicticm 

dryer capaaly, a wfU-cooi^tea s^ius operations moving 

plit management 18 nea^aiy to keep new narvcs* i^. • 

smoothly and dryers at foil capacity. ^ 

9-93;/.Plant Operations / . 

. . • t;-^ «i if i« delivered to the plant As. the Ipad is 
The seed is wcigM.a? f » °2J]^,r^ buflding. the ear 
being dumped for ^<^^^.^^^^^^t^^ of c^O. 
com is sampled.to ^^^^^^^s fields, moie.than 

hybrid. If,n^?^2?^"SSSSeS^for m^ 

one sample is secured. ^«£^P!^/r«sk percentage. These data are 

UA. 90% of the >^^J^°^^^^^X.l> ibc 
dryers ptanfteM, 19w>- nsi 9-SVt6 stotaie Was 

. above the 

ioritjr of the «nwn»h!™»2^S . t^nm conveyor takes uShwsIced 
{able (Hg. 9-% to f»« ^PS^^X^JS^ six workers per 
ears bade over the TTwse workeft remove 

seed is conveyed to the dryers. 

9-10 SEED CORN CONDITIONING 

^ J io tii<» «:eries of activities that begins with 
^^^S^^^T^^ bassed. The primary 
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These activities are accompb^w m wa^ ^.^^ plants are 
(Fig. 9-6). Although "^^^J^^^^ms of seed langing ftom 
designed and built to ^^^^^^^^^Sv^ year. 

a few thousand to seveial "^^SaSSfSTSidfe^ d^^^ng the vanous 
• Certain objectives must constantly 
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receiving|«a at a l!W<I»ctioa plaat. THe 



^ com .is eonveye^. ftom m ^ =. • . • ,.. , ;• • . ;. 



cats to the buskins**^- - ' • ■ -.i:- .' 

Sat minimizes mechamcal daiM^. ^ "J oerminability and vigor of 
the seedling plantdCnakcctai, 1986). 
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a«Vor vigor are redu«d depends »ven>^ l^o^^ 
toe mechanical dan««e (*»^„!S^Sy oK** WpKcation 

effects of seed coat i^^^^^"^T^-^Zi2;<iZ, 1943). 
ofitangiddalseedti«»in«»t(KDatert^^^^^ 

A second objeetiye of <^d*^ <*" 
jectiyes of ^J^J^^^J^tXS « 

S,So?Slerate significant ««^„^*^y con- 

!>-l0.1 Drying the Seed 

seed com drye» (Pfr 9-10) -«rrir?Sl^"»°^v^ 
dustry. The "polity rfaes^msu^I^e^^ ^ ^ 

'^iS^^SCy fiom 35 tp 46 (95-115 Th. entire 



mill""" " ^ «t « «Lh mm oondtidning fedlily. Tlic doors 

Fig. 9-ia T«jp view of an «.r di?ing cycto, and then 

opened during bin ^^^"^^"^^^^i^ half of the drying cydfc 
opened again to exhaust moistureJaden air dunng me «»» 
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have been reported '^}^'^^^^J^Z^b^ dried at temperatuiw 
1984: Cra^ and 5^ «3^Sl984: R. F. B^. N 
of 35 to 40 'C (95-105 P) « ii also Icnovm fliat the 

S. Fw. and R a Wych. unif^ *^ ^ptible tto seed is to 
^Ttte initial »<^.SS,S^^TSyer sensitivity. Air 
gcSunation <'»^c1?l^RWro^^^ 

risk of genmnalion injury. 

at whidL time it i'^^^'l^^^^'iS is dried and hdd in st«W 

9-10.2 Shelling the 5f«i 

speeds. thesecdisnaoreorlessmbb^fiom^^^^ 
'^ak the action ^^^SS7a^1955). Thwefoie; 
dxasticaUy ^^^^^^^^tf^^^ ot^t moi^g sheUer parts be weU 
it is desirable that ^^^^^^tlo^l^s shovJn that vvith adequate 
smoothed to r^o^^ag^^^^ 

horsepower, shdlera ^^^y^^ fiiU at aU times, 
is reduced by keepmg the sheller fiiU at au n 

9-103 Conveying the Seed 

SincepceVentionofl^^dto^^^^^ 
seeittM'Uthat^chs^^^'j^f^Sn* ^ thU w«re 
of damage diaigeable to ^^°S^ia}iaieAy used was found to be 
5,n(^ s<Sie oJ tlie «)nve3ring e^^^»»y^^ (Ctaig. 1977). 
Jie<ily «sponsibte fcr »»»*rf^r^^ors erJi and track te^ 
Grain aageo and scuff f<^,,^?^ tobecaudrtu^ and 
Srand^t»beelevator^^^~^i,todiopping 

^oday.e.eva.orlegsa.t.^do^l''^^-^^^ 

eiaer aB plastic « P>»^t^t*S,^^^J^Wted Jnveyois. Biealc- 

used anymore, and «^"^^^^^^y eliminated by usmg 

age from impact Wr ^ S^tlV ™^ 

grain spirals or ladders (Fig. "» 
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impact Whenever the 

%-\iA Cteaning the Seed 

tens* conasdng of tatt of colv u,e ear com. Storage 

ii»ect tovM.'«°'«5*'S^*'ofted^ peafly enhanced by 
p,„,5ifcs. ptoabW, '^^f^SS^ tSd^^^Ues storage 
removal of sudi detaa- hot spots when seed is stored 

com is deiiveied to doping for a desoHption 

of screen oze >»<»n^<*»^> "^.^S^wLt of air that lifts fines, smaB 
a l«/64>. The seed then passw through a ™^*^f^ ^^ion. With scat 

oobU* ^^^^JfnTT^^^^^ Kernels and 
perators, shdled com ftj<>»^* .f^SXs^^ting them ftom 

smaU cob frsgments pass •'ifj^'*^^'^ „S to s4«rate lines, 
the lai^ cob pieces. An a» chamberis men uuu«~ 
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and foreign matenaL A «»wwue» ensme smooUi lajaa now 
■ ^103 Sizing the Seed- 



9-10.5.1 Sizing n «.narating kernels into 

A m the seed industry m^ans sep^^^"* The historic 
<:iziii5 as used m tne sccu ^wVimess. and length, me iuaw*«' 
unifoSWdzM based <m«d*.^^ 

seeds for discard), ^^"^fJ^^^.. The overs are se«)arated 

?JirmeSmi kemeU into MF an4 Jfjo'SUt, some systems 
STbSt* 9-12 iUijstrates this sequence. ^J°l}^^^e rounds and flats 

^ «n. in .e^ wo^ 
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msm - HOLE 

- SCREENS 



SLOTTED - HOLE 
SCREENS 



UNSIZED SEED 



DISCARD FOR FEED 
> (EXTRA LARGE) 



RESULT/WT 
KERNEL 
SIZES 




DISCARD FOR FEED 
(EXTRA ISWU-' "TIPS") 

' ' ..M. tilt «mniih through the center of the 

and are captured by a»^"'^'^SKforS in seed of three- 
blinder. vr^i&o^fi^^^J^S^^i^^'^^T:: 

Jay crosses ^F:°^^^^tS^^^is6c>ay have .^er *ort 
men v«ai seed from '"^^StteefectonplaataMliWifllieshort- 

toneb. Length siang ^ "!fSSf rfthe plate ceU length, 
est kernels are longer «^ ^'IKSto foT^* "J^ ''^ 

Separation tolerances of 3/« ^o'^ g^^i McKee. 1963). The 

in. for kngth have ^'^.'^fX^^^ in- f<>' ^ 
industry, however, commonly aocepu. 
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Pto««» ^f'^SfSost seed a»ii fl^^ 



than «.^^^*rtots. Aspi»»»^^co^»e»11y, 
rators or specific pavW 8rav>WS^^ ^ as thorough 

U«. separation B-rtMnn ^StSZwrs requires more 

^Qudity counts be»« , g,n„inalion but 

"^*^»°^SSJe^.^'SS? 



9-10.6 Plants ria^'' - 

also serves as a che* adjustments are «^de ^^31 planter 
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rfectromcally monitored, which rL^Vigges- 
9-10.7 TYcatingAcSced 

due to crystal Jbnnation. rt*„eihvl phosphotodithoate of die- 

rtivl metcaptosucdnate) and iiJ^t commonly todu^ m 

SL'Leating mix. Use «^ *'^^^nt.l regulations, ""d 

«nd cost conriderations, stnctet 8°™" effective at tower application 

Insectidde and fi»»PP*2?!^Setween the chemical com- 
SToFnev^chemfeW. coopB^« ^fto Wlatio» f^^^. 
• ^ ^^A' tiiA seed com inausiiy* <xu« v** , Food and Drug Aa- 

ministxatioiL 

9-10^ Baggii« th« Seed 
^ o^ois aic needed «» ■»?»*»^^''^5caged to multi-plY bags. 
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be used in place of sewn m teg&. . ; . „ kg, or 56 lb) to units 
Package size hasmovedfixjin^^ 

weighing 23 kg (50 lb) wiSTsO 000 kernels is. that 

oerb^A problem with bagg?ng 
^eS^tke^sizesnei^erw^O^^ 

Bag weights "^ay vary fronj 1^ to 32 ^ 'jgjg kernel size. In 

An important /^'"i^TrTtSle wmpters are often ^ 
rei«Mentafive sampte a^e&atTsamitog tube draws from 
\Mom'o^bi'^^'';'ft,^Sm^Z flow^ cause tiie acco. 
aU the flow. Otenwse. X ^e sample thus obtained is 

Tulation of a '^"""^^^Z^n^^V «^ «rifieation 

ofkemdeoanls, and ^•"^rrSnation to be printed on ea* bag 

roi^-M^is^^^—^^"^""'" 



State, although attempts have been m 
ments. 

9_U QUALITY ASSUKANCE 

;« tl^ diaoter as they pertained to ^^^^'^^xs/Tha rest of this section 

9-11.1 Specialty Com 
-edc put^ir of white, ^'^l^^ Xw dent com. These sps- 

S <:3% nonual endospenn. see urar V" 

^i^^^'^'^Sn.aminationmspecialjrseedc^ 

have been set at Ml m (660 « decreased as field size and/ 
urha(10acns)orless.Thed.sttMecmDe^ comsjOTial 

rtS^L.te rf.borto «J» «^J^^e as much as 402 m 
^3T^1JlS»«^tdis^ 
When contamination does oocui, 
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^ . »uo «v»vinuslv impure seeds, 

have been esubli*!^^^^^ 

CVrigi»al ■n«*°d,r^P:^^el^ooic devices 
4bles before drying the eats. eauipment is expensive and M 

Saute color changes can be *»Sr sorters. Wth w«W poni. 
^^ty is liBiited. so few w^jT^^S^tion is used (Jugeriieima. 

technique to ident^r 4^ ^^^""^i^ staro^c^^ 
?9m An iodine solution ^^^j^e notinal-staioli tara^ 

v*ite seed. 

9-11.2 Physical Quabty 

^or addMonai, older «fer««^ condition^hea it has 

Seed com is said to be m ^bt on ^ ^ otHrn 

Spient phints. Many "T^o^^m^ » is planted by the 
to time the '«f«i,^,'SX^yrfo«<>i*=«» " 

^ected to oondittons that "'^^^^iiected to me<^^ 
S^i«ectdama^Seedcomtta*^ ^ bagguafr 

S^tovest. af*"*'.*^ ^dSttent of Physical quaUttr 

STa^'^^eS^f^^Uve or co^- procedures. 

9-113 Samp^tag 

or prescribed (jianUty of se^ monitoring of seed ^^^^'.^ 
conditioning sequence are ^^^^l to wcni occurred in the aeld wto 
S^^S^trueiffi^^^I^^^^ 

M FahieDhat degrees. ^te running the desired t^i 

and a retest. if necessary. Hov^^' X Bemcen the time the sampl^ 
o^efer^lc to letesting the onguwl ^^^^samples must be stored 
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9-11j4 Purity Analysis 

^nry ror.^ ^ tt SSKI-^ 

detenniniig percent of pure " "f^„d aie endosperm punty 
soybean, ^SiSr'fof^od white hybrids. ^ 

by state or «^ see* ^^^Heed <»mpai4«^ 
house standards are em^oyed W ^le presence of inpre 

^Xi^ty analy«es.l^^»Sg*«3^S^otheroff.ty^ totdiBg 
AanSto 6% selfi, or a conAm^oa Jl^rfons to not otfer a seed lot 
^ IqTsSe comnK»ly nsri ^^^f ftpm 2 to 3% o^typ? 
for sale. Oiowouts, kowewr, ^ ^ customers, if the ma- 
ZZ be neither <>ete«*tenor^«^ 

feedback from customers. 

9-liS Germination 

^ ^ination test ^^^^l^ll^^^l 
sure^uct quajity. ,'S|S°,tme necessary equipment and 

^S^by the Assodation ?f uniform emergence 

Rocs, 1972). 
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9-11.5.1 Cold Test testas a rotttine testfor 

vigor. The mosi vrartm and ONeil, ivo/, -eed to 

of n^l.^K tbe «Uue "J.^^^^^ 



°^?::SSu«rW and 



to suitability for 
eta 




9-11.55 TetrazoUum Test . ^^^itetrazoUum chloride quiddy 

Tins Hochemical test mth US-tnpfej^^^ 

at. IMT). 

9.11.S.3 A«»l«.tedAdn«Te»t .^^^s,^ rapid aging 
a good measure o{;«ee4 Ni^^ 

Ml SIOEA<JBANDDISTiaBUnON 



9rl2.1 Storage 



a« conditions can oi^V i°*"fS«Bd seed is necessary (Rg. ^-'^f J" 
n^oisture level on the mamTepai^. ... 
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and^r shipment ForWifk tructo aie usw 
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^ A KinMines for controUed atmos- 

P-^SfSi ^.S^ ^tto.«t^ttl«^^'^^ from pro- 



auction acreage, a ^f^" .jj^ 1933 seed pom , " .^-Jciflaiibn 
North American agncf previous years, ^^^^r^ 

S^Tttsa v«s subsmtiafly tower^^^ Drogram on 1?83 seett 



Nortii American agnciuu"«.\*- previous years, ^"-•r^™- 

of the impa<?«^tlie wOMa^ However, drought icoj ^xtthe 1984 

adequate quantities ©V^J^ \ 
ttoUed-atmogphete warehouses. 

Sales and DisftftutiW 

-lAfhods of sales and distribution 
There are basicaUy two ~«J^^?;,S^^U^ to the customw^ 
Tfc#» method usedmost widely xniuu^ . ^^gg agents;, 

L «inrftsentative is usu- 
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greatly appredated. 

KEFEBKNCES 

. l97i.<>rtifieatt<mhandbooK.riw. ^ .ogfii 



Short Coufse of malfrsteote cyw>P»s"? »' ^ 
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Cal J P and R L. Obcndorf. 1972. Imbibitional chiHingJ W mays L. altered by 

Vol 3. Academic Press, New Yoifc rj-iversity Press. New Brunswick. 

(Mtib, AJL 1947. THe ^^^J^jl'^^Zr^i^) Com and com 
Cfedg, WJF. 1977. Prwiuodon of ^X^nd corn s«A /« GJ^. J»P«8ue 

Goodsen. sj. IMS. •i«pi>?y'«''^eSs»#™'' ** ' """^ 

? 1952. Etea rfliee baWm. o« ouioossmg in <»ni. p. W 
''''^vMd«ri. '*«*J^ Bitot of p«ic«pd.«,.«ds«» 

vigor in '«»S'o^iL^987 I^i^ tests for the assessment of vigpr in ««^^ 
"^l&Slf /^ji fei/lS^^ !Sn«: seed Tech. CbnC. An«s. lA. 24-25 
F*cuaS/&i ScL Or, W Slate Umv, Ames. 
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r tana A reinew and evaluatton ot seco visy 

"■'"^fi^'^T"' 1 of «<. con. "»> 



maiConi9a,i^^>-^^ 

Ros^an. E.a 1949. freezing 57^ /« Proc.3rf Annii. Hybnd Com 



Exhibit 5: Ragot, M. et al (1995) Marker-assisted backcrossing: a practical example, in 

Techniques et Utilisations des Marqueurs Moleculaires Les Colloques, Vol. 72 

First cited by Applicant in December 14, 2005 Amendment After Final, pp. 7-8. 
The Amendment After Final was entered by the Examiner in the January 12, 2006 
Advisory Action. 
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IIL. OOQDUAN iUl, KOOftMNBSP 



[cABOCfS M.. MOHAN A.. 

I P.. ORAUDAT I.. CUICLEY 
[ a., CIUSLLET P.. DSUBNY 
. I.. PtULIPn O.. AXBL08 M.. 

, ICUMIDT IL, CHOPS a. OHAN C 
SOMEUVttXfi C. Mi. 
oC tt0 jiraMd^ e*"^ 



iftPLP) 



»BOI HAHOB BM.. GOOOH^ 

im$^ AMb^ Mom. /tor Crf> 

ivfnovcrtqvNYACUboqfor 



Marker^isted backcrosslngia practical example 

ILRAOOT' |LBIASroUl1.MJ.06lBUt«.A.0atWCO\l-MAL0AWN|1. 



SuDimaiy . ^^^^ -..^ ^j^eww 

^..^ MdnieL caMtbiiitt ahoahhwhrieta 



MM pawl tewttpa w» «^ 
«rA»eoiNcniaa. 



""""^ rr^^ .. .. - of iMAsmtiBi ulM * alto** *• pcfftrm 

WKM ■odKfcad- wilfco* <««P««flB 



of seven cltMictIl>Mto<M«^n««^ ofrtcoreiit 
parent genotype, mmH m Udace <ki8. atoctwcness of cbssicai backcraii 
piocedutes is thcreibre aihrtMdillF dImlnWiad fcr eiop^ such as nato (Zte /lu^J U. 
wbmctottriwwof ditecdtwannvenrto. Ina^^ hiU ieaiv«y of recuaeot 
parent jwaotypc isosmUy not achJeved chroiigH ctoicil backc«wifl$. whicfc may result m 
deteieriooa asrooMie cffiecH. Mumy a al. (IW© reported about 90% lecuirem psreoi 
gOiotype n«vciy«tMBC,g«iuh«leetC0ttva^ (Afi32» and A«33Rp) of ihc maize 
line A632. The conrcnkms M rctainrf tespccdvely 4 and 7 donor ft^ncnts in add itioo to 
aie one cviy ing tfae few of intmsi. 

Reduction in to nmiito of badksBTOSiga^^ converted 
iodiridiiali haa been shown Aeorcrically. or ftom simulatinBi, » be achievable through the 
^ist of molecular oaikeis CRnkal^ ef «L Hosplttlif il. 1992; Jaiboe ^. 1994). 
Because Aey pwvMe tbofOttgfc Aaracttf lalh« of die go^ « «ch backaiw 

icnoatioa. maritos albw » lake Ml advannige of dib varabiUly by applyteg the highoi 

possible seleciloa inttntUy. 

EITiciciioy of BwAcr-^srfsicd bactansstoi was investigated thtough an experincat 
aimed at totrogfcssh^ a shigle genetk (taor ^ 
recipient mate Una. 

MateriaO and methods 
Plant Matertat 

AhemJaygottiianagpnlcntaiie line of Lancaster ori^ wai used as dow parcia to 
imrogress Its tram^ ^bxm^ repeated badBwastag, iaco a rwipicot parent 

from Ae SUIT Scalli gennpfaDm group. Bodi parents am propricttry elfta lines. The 
tmesgeae oonsiraa cairia bodi a phoipWnotfiriBn tcslrtance gene and synthetic genes 
enoodhig the emomWKto fnoaMtri[^ayimB<idllia protein (KcwW <f 

of. 1999. •ftaBsfisrmaiton «aa achieved dtfcmgh micropniccdle boBBhardmeni (Koild €t 
d. 1993) ami resuW iamaiagic inscrtiop locu^. c*«wwo^ 

BackoMSprotecol 
Hie Fl ptoKcqy of die cross between die donor and die reclpieai was scrceacd for the 
priaenca of the wnsgeae oo«fttOt by applyini Bast^ 
onto each plant Rewtent iwlhfidiiah imtn then 

For each bsctenMS gjsttiatlon. except the BC4» ,Ifldivkfatals wem planted in mult^ 
and sprayed with Bastt lo diminate those whkh did not eany Ac triose«» coostnKt To 
wtM die stitssrewUni ftom treatmeat wiih Basia, BC| plants canymg the uansgene 
ccMStruct were ldc«liliedush«Soudicn blots pn*edw» Resistant 
plana were tnmsplirtod ia an opei^soJt giteithowse and lcaf«unpled for molecUar marker 



analyses. Resells of mariDer an 
nowering. K single plant was 
lescucd and traastoed onto ts 
embryos firet underwent a g«i 
cuituic mcdiunu before being 
average, fournonlhs. 

Molecular marker anal ya* 

Rcstrictioo FiagsMt Ic 
gcnotypce in all fow gcncrs 
chemihunincsocat t cch ai i e ice 1 
were chosen from amon diosc : 
provided covemae of the entirt 
contained two lod UgMy tinfcec 
recombinatioa unita aaay O^S^ 

or tighdy linked ones, and addi 
aclcded BC, plant WM heicrwsi 
independent mlimnee pepuhftii 

^neration. 

Selection proceihm 
Aseadtgeaeni^plams 
lecotient-pareaHanotjpe and . 
attempt to integrate both critec 
misslna valoas were net utdtids 
ooanibuied 10 ma selacdcn proc 

best ranking one of diese foi 
for die BC| selecdon) wvall 

ReauKs and discussion 

Selection for tlia geno tr 
The obscryod scgiegailoc 
signlCfcandy differem (P<0,05: 

Recumnt parent Qenot> 
Statistics fbr d» genotyi 
performed taking die whole p 
backcioss^«l plans dwrd 



r moce than 99% of recamm 
of dasstcal badxross 
^ inch as mahe (Zea ma^ 
, fiH reccveiy of ftmrenK 
IbtdETOisine. whkh msiy remit ia 
I about 96% recuneoc parent 
t and A£32Bp) of tbenube 
17 donor fragments in additioo to 

; oecM to obtain fuUy oonvttttd 
, lobe adilsvabk tbrough (he 
litfoL 1992; Jarboc <f ot 1994). 
«lc variability at each badccross 
[ whbiliv by applyiiig *e higbeit 

Stigatcd thioccb an expfirimcot 
I construct) from a donor into a 



I was used as donor pareos co 
jslflg, into a f ecipiont parent 
pfoprietary cto tinea. The 
^ g« and syndmtk: 

t bondMntonnt (Koadd d 
\ I (ptpira 1). 

I dK recipient m scmned te the 
[ pbosphinotbriciD^yued berUoide. 

iBCiprOBOV* 

lb were planted b multlpott 

[ eairy (he transgcno construct To 
^ plants caoyiog the traosgenn 
I the jKir and Bf genei. Resistant 
I kit melecohr marKer 
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w. naA: awittble «i ite laat two w^ta 

avengp, four nwrfte. 

MdeeularinartMranaly*^ (opip.,) ««e iwd » eaaMbb 



tt, intc»«ti both «n«n»- »^ _ of *e poiinrttom aho 

tor ite BCj idwiioo) ^ 

Resuifs and discussion 

RMurrenI parent gwotype recovery 

imA m Table I Calcaltlions ^wtto 



„imiiLLLyi 

Hiiiiii I 
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§ lilli §11 11 
« 

iniiiiilii 11 



Hi i liii i Hi 
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III 111 




liilllll^ 




M 

II i §111 jJi 
nil Hill it 
nil IMI 



II 



i ill 


III 


i i i ill ! 







ilii 



I 
I 

A 

\ 



1 



compriting Ae Bt Uxm. It «!» <llspl*y* »-3^« oflmnaiyjoni iBcunennaiatfeiiotypB. 
■me reoulaine 0.«» cortttpoodi to de avcnse lelative taafiOl of the ctMonosoint 
seginem contilnlne the • loeai, whish depenb OB fl« 

w iligMy lovw tia te «pe«ed S0«- TWs can be expbiiri 

Bt locus, eivea thai d* pweenta^B m» «iiiii|»ied btted oaly oa ptaan s*iad for 

heteostygositj at the * Iccm. 1^ «U rtto toclxTO 

homozyeout recurT«ntfsireBt^enotjpe «» wueh higher dm Wtot wwU ta»e beeo 
obseived. tbouM no seicedoo have been done (Fienre 2). 

Tte pereenttge of hoiooxTgmis wwreiitfaeBHiBiioqrpe of ite selcdcd plant 
(Table I) and the avcn(e of che five hrgea valtw (Ittle 0 were always very siiiiilar lo 
one another, and m«b lypcrior » Uie p<v<«0B «ea*y^^ 
honozygoiu recurr«ii-p«ei«-8ei>owe of ifce Jdectcd pla« w faund only o«». » the 
BCb leaciaHoa. id be snOa don ihe avenie of ibe five bisest values. Thte eoiwponded 
to the ooly iliM t*eo d« selected plant was 001 die ooe with *e inaxlm 

homoxyfloas ree«rreoH«ei«.8P«We. TTia Pta- !»«» «»« " *^ * 

ravDiaUe recombinatkmeo one side of theB loeai (Figure 1). 

The percennge of honozygoai recwmit-pjiientfeiiBtjiiie of die Selected BC| plant 
wu altiwst eqiad to tl«tef »« uoKlected W^. that of d« seleesed W^i ws to^ 
of an gasetated BCj. II- of the selected 0<^ i« batrty inalfcr than ftal of 
BC* and that of lJ<«tetedK:4 was cqfHl to d«it of the •perfect' hackcro-^^ 
pbni. given ihe sat of vaifcen ihat was «ed. Sod. «ie. of rawreal parent (Motype 
^eiy are consistent -* i«ult. of sioadadoit analjfies. JaUoe « A (1994) -bo used 
the mixa geflome ai a model reported dial ihree bickeiett ctanationt and » mAm 
were meded to taoover 99S of rectineiit patent geootypc. 



Number of donor ehroinosoins segnentt - 



The number of iKSero^gota chroraosecal s^taetttt 
geneoitaDiodiBneau pim selected at eat* geaeiaiion we« i»l iwxwny d« whWi 
l»d the lowest oember of heteioiygous ehaoinosonial segments CW»fc O- Howcwr. wltft 
tf» set of mafkeia mod. BC| and BC4 ptada were noovocd WhWi Cttitabwl aaiy one 
hetewswoBi chrotmnooHl segmeal: tfiat coavkloi *« * •oo* 

Uitkago drag 

Unka«e drag around dK » kwu was ertinaied. itlative to the ItBSlh 0 

1 Its vahie was found to lie betweeo 24.0 and 4«.4« fu die selected BCi iotwidoal, 
hetMWi 17.< and 34.8* fcr the selected BC^ben«m.0a«l24.0» to the seleeted 
BC. and between 0.0 a«d8.4« (tespecti»«l,aOand 14.3 clOisr ihesdecsed 



flie two vihies jivta 'or eidi gc 
oentspotid to extreoK posBiOBl o 
nanUng the transgeat eoMHwt locu 
BC4 B likely 10 he less than 13% 
jippey 10 be somewhat high, i«<iea 
drag, it is nncb tower than what t 
(Stan and Town 1981; T^nbley et 
<A tomato cottiva»» obtained by * h 
TadEsley (I989l> fo"* '"^ 
cM. 

Conelusioit 

thesa lesalti deariy demonstr 
qualiv advantages over daialcal | 
(hi««h baclcBOSslng. Only fa"« I* 
d» a year and a half ftom plain 
genoiypically My converted. Nbv< 
g^nstype codd pweeed evea 
appnprialc pfotoeol and reaouees 

allocated. 

Gompaiison Of BCr<l«^ > 
gislxis and agnmonle pertomano 
order to eanfbm djeomnplcteiieM oc 

Refgrenew 

AtLMtD. tW. CW«»daripta of plant 

HiOXAWB. AJU «a* J.».MIMI«»A. 
Uiivtuny tnm. Ana. lA. 



lAuoB. s.a. WJ>.«A.VW. -**J0 

Koaau M.a. ox .bbuand, c bo- 
MMsm. N. OHSM. M. tm-u 

l^ePHSRSON. M-a. MECffllB. •« 

EVQiA turn »*» 



Rfathc length of the cbromcsooic 
ft IM flanloiig mvkecs chmen. 
I^fantt-teootxpo of the BCt gpnenukm 
I exptaiDed by Hnfca^e drag aiottiid the 
hised only on phots selected for 
I fenentioQS the mean percccHasB of 
[higher than wtaai would have been 

of die selected plant 
IfMle 0 were always very sinilar to 
I vaiue (Plgere 2). The perceniage of 
I plant was found only once, b the 
[five lamest valuci. Tbb corresponded 
I ooe widi die maximum petcentage of 
Ibeen jcleciad becauie it displayed a 
Btm !)• 

\ of the selected BC} plant 
r Ae ttlected BCj was larger (ban diat 
/ smaller than diat of an unsdected 
teribe 'perftct' faMtaoss-dcrlved 
I ntci of recorreiu pareni genocype 
, lariiee ef oL' (1994) who used 
I and W madcere 



dficrcasod frem one bactooss 
i wete not neoeasarity tiiose whicb 
I (Tlble !)• However, with 
which conlafased ooly ooe 
locus. 

I cebthre lo die leoglh of chromosDme 
i% for the selected BCf individual, 
leea 2.0 and 24.0S for the selected 
1 14 J eM) for die sdecied BC4. 



« r--^ «« l^c drag v*« of d« sekcted 

aC b liMl "J' 21 Lie* 5el«»a pressure p« b« oa 

(Sta. and Z«e. IW. ^ !2« ^cJ-l b«:h:ros, cycle.. Youn, «»i 

cM. 

Conclusion -Mlecuto marken pr«>»«<te topof**™ ««« 

baetaoaini. Only *« ""J^ . ,^,^ia«i, whieb appe«d to be 

apprapriaie pfowol ■">* woihw— 

^-^.**«lll«iwi«h»he«c«iien»pare«fcr6Mlll«)>P'^^^ 

ortertoeo«flnnitecmi»lea«»oftoeoiwcB*». 
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Exhibit 6: Openshaw et a/., (1994) Marker-assisted Selection in Backcross Breeding, 
Analysis of Molecular Marker Data 

First cited by Applicant in December 14, 2005 Amendment After Final, p. 8. The 
Amendment After Final was entered by the Examiner in the January 12, 2006 Advisory 
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Marker-assisted Selection in 
Backcross Breeding 

S J. Opensliaw 

PUme^rHi-Brci Intl Inc., P.O. Box 1004, Johnston. lA 50151 

CIMMYT, UshoalJ, Apdo. Postal 6-641, 06600Malco. D.R, Mixica 
WiD« Beavis 

PUmeerHi^BndM tnc^ RO. Box IQQi, Johnston. JA 50131 

Aitmia. Thd (vadflfiron brccdXiiff pMeeduft hm 1>««n tfad yridOf to Imsftr jtaplj ishiiriM tnf tf intd dlle fieno^srpeft 
Cfaette BuJttnqiiftiqxasc gied&<tfvt<ca ogbacfcrfxiiilngiy 1) ftacPMsfa; fa yrohahlU^flg9btofafm » g«»t«Wc 
cttWttiioaf ami 2> itenarioe £be itae Ttcndrod to iditef < aa «6e«(tidih mscimT; Sbonlitioa and field ranUs MIeatad 
tkal te m gcttan Q9aabllsK( ttf iwi nO^A Amn^^ 
ca»ytfcc«MaMaafa«i»«<>wradcmtcdiigBaaw^ 

Tlictoctaxiitbitcd&igpcocedmlitt bM »RPihaw^ In TiUa U mdluvebriely tgaosEtd (be |«Mdc 

to tansftriindylfllmft&d a«tf vadadaollKW tbatadinaniMtlu lu^^ 

Ukoiliy; teMcbat^i la mttnUm^ > ihedevatdpiiiiQtvffiBittdema^^ 

dute lawk fatttU^iiQltab&sttaitt Aatinnm cotoplttcly £anoroBeBvvfl«^dmla«b««ii tn&tft^ nUAiadmiagectf 
&d»dtfdhavBdNlMitDintfvitdiaDB^^ iuAwiilkmtomoRamttieaffic^^ ' • 

inr for t^"^T^^^*'**^^^ njAgpfat^ aad SanaL Ifl^lf Sdkadfti KP oiadfitf oUda can iafircasa pmtty dba 
Shavec^ l976jrr«dtty,bb4««Mlofii^^ flffeciheaasaoftotewisjrtrwaat^ 
fBCfil teiTDdocfid hf nxh tachnlyK a« inuirfbcmMloa or 
cooodon huo anropfbttt acrmpliWL 

Scvod plaiandini teadbooka id|vQ 
lha backopoai pxcectfura CAlbJtfi iS&h Fohi; 19I7)« A dooor 
p«iit(DP)6anyiMAinkofliuRcsiiimiscita 
psoot u c& Bna OU ia faddoc tha Mu m 
eimadbaakCDdfiSP ta pnidixcaibBBG^gBneiadoa.lDihe 
BC. and subaeQocattasfcRDia ytaiwdott^ sdecttd IndMcht- 
cM^^nt titt gene Itai^l^nid aia bidoenMifid c6 
aiQeaiKdpmpQBflfm of CP fu 

ip to dia adccfiDd DP alUfl betas ftiBtfbned. Ilia peit^^ 
neuireiU pvciU (SUn icaano cipBcled b aae^ 
jgpifliwloo la ealQiritBd aa; 

BaafcMiaiflB FMk» tB die W ran faa f^pa^ 

etsh^elAiiRiD atne b tibttloid llMbcafl^^ 
Che BP duU locMei 6a intaecaud lUde. Altar lik bfcfe- 
aossea. dio espadod laoovaQ^ la >9»% (TMm 1% 

UafQ Maii^itf««Ka^B'dMndB«Wyofdialtf fo^^ 

diriaelJaBk«**«^^ '*'**™*»^"""«P^ 

• 



1) idattbaetoM alaaia im have a b*a|iar prcpooioa of 
ceaoaut aad 9 sotai badeema EndSvlduau ditt M bOMT 
caa vantam oav a mi^ped dondr dU« being iraAsteTBd (Ia, 
ttIiKt(htl6fislbikatodi«g).Expi«i8edhipnc^ 
grade aaikeii to aadtl badeoofiaig caa 1) (pcnaMdm 
pcababUtgr af ^taiotag a ra&abld aoaveialoa, ami 2) dacveaao 
dia dmaxa^idfadco tcnlm oa ace^bla teea^tfciy* 

bsita 89 eoa^dar vfcfiBflaiuiiag a xtJitlctr^isskud faack> 
crosiprdijiiui iDCluda t) d^dieaoadyfltiiajpaQf usfaig aiajfcert 
COidSistbaakBcosdaii 3ifa«avinl>ero(madfienocodod.aAd3} 
dia number of geaoc/pai ob aviJoata* la dds >^aiis w« uta 
resolu ftan vn^os Ulaniorfl, eompuier dnolaSon. «td aoi^ 
pIHttt sfiic&Bi lopnjvids ramtt gusddlnfla. * 

500000 
7SJ0QOO 

87jm 

9917S0O 

99Jiia * 
nM9^ 



' }/i^tcMs and mvfcbodji 

Tl\e nialza genome was ihs model for Oic simuhlioti. The 

iDtioA of cTtisslnffavflr vaibassd Oft APoi«6n dbiribuiion with 
, mean of (X 2) (Haojom l«9>, which, on avetagtti 
•efl^t^one croas flverfocvcnr lOO^M length. Thoaimow- 
doilS Tcpgrwd h« 44njme no interferenca. Cddomiaanl 
■ ntdc TDirkfifS W«f o evenly diiCributed in Uic QtnQine and $iles 
the AtoOf gffiawerofaadiMnly assigned to genomolocaiions. 

Nttinberofprogcrijf: lOOoiSOa 

NunOwr Of mackei* 2*4* Sft or ItHX 

Nutnter (cleetod to form dv» nc^i 6C gtmeratlon: I or 5, 

Selecdon waabiAedaa l)prB4Bncfiof dw donoralleleand}) 
hlgb %RP3i %1UP vas ealctil^led li ihs average of tht (OQo or 
^) seteoCBd lodividuaa. VbIiwi px«9efuid ftts iha meap of 50 

* juaulfldonn 

•JlofiiHr 

' In thd computer sfmiit&tloa study, a]] melbods laodsM 
i omily Increased clio o< reeov«iide tho RP seooM 
' GOtnpscd to tiro sxptfred mcrvoy wldi no mflzfcftr-ft$Mted 
^'•cdeeUon (compare TflblBil nd^}. A(lBa«i BOmaiken wero 
iv0affedcateGover9mof (hoKP SCtBotniiaJuiidizcelC 

* cBAOfliioni (I^lt Z). V» of u tmt 80 jwtoo and 500 
» msw dlow«d momy of BP J n Just nro BC geseup 

^oi^ SttpoBM CD ifttedoo wQi 4lmi&l5bAd only ^x^btly by 
sOTi^j ta effort ow five s8l«edoA«. Udns markfics, dw 
. fiimto BflmeteoM ggicagoP^nccdedtocOflVcrt an iAbredli 



nsdaoed from about $cven id (hiee. 

By ifiB BC| senexiUon, [here oppcv^ lo bo no pndfcol 
advsnoge to using 500 vs^ 100 indi viduiis^ If the pros enco of 
die donor cxmit In die baelccfOs& indWidumls can be a&eenained 
bolanft mvkers are genecype4» Khen only htf f the number of 
individuals Indica»d In the tables win nnd m be analyzed. 

Whm e smdl number of markcis big uietf, tbey ^iekl^r 
became noe-hilbnnaiive; i.e., sebcdoa eousw che merfear led 
Cobecnme fixed fbr ^ KP type bcfon die mt oftbasDAOfne 
!ifUllye9nv8ttedCrBb1o3:Hospical«tsl^ 19^).Thi««iasadon 
wns mostpfomincttC in ibe Isrg^ popvladons, where e higher 
sdlcefion intenrity placed xhor sBleeHon preJiiurQ vpn die 
niAxf:er hcL Aecordingly, it is of (ntcarBSl to consiffir hPMf 
cloiely The escimadon of %WP based on nwiten nflecti die 
actual gcaooK cQmposftlna* The ceeibsnaiion of esdmndavi of 
%RF based on bwcrmaclceje and subeeqaentacUcibe tends to 
Uu die cstimatel upwnd (pomfsnre Tables 2 and 9). 

Tbeitsulcsftttn dieal)nuIadoAcofnpB<o yrdl wivi ml field 
dBia,lnB^i«nIexasplB,50BC|pIabUCBJvy!ngdiegcnfbB]ns 
tnuuferred were ganoQfped m S3 polynofphlc RPLP led (note 
that hte eoimponds to a popuUdon sm of 100 unsclaeted 
plantr in 'MlaB 2 and 3}.. Tte fl\m bast BC, recoverSfif hed 
urinoM %RP vslOBt or8d.d9&, a2.75l, 82.04, 81.4^ and 
81.Z%t.AAerevs}uBtlBg lOBC^p]anttfteinc«chselectsdBC|. 
the best BG^ fceovaiy had an cadanctt %RP 0194.64^. 



The sJmulBlionj (Table 2; QosplUl et aL, 1993) aad our 
e;^pedencelJuIIcatethAl(burTnaxtesper20(>^ daronoieme 
is adcquace to gMiIy tnereeee ibe emctlvencsa of aetccUon in 
dte BC.. Uouroven mini; only fovr markers per !2QQ cM wni 
Ulcdy m4ae U >^ dIfineuU to map the Iflcadon o r dw fiane of 
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Exhibit 7: Hallauer et al (1988) Com Breeding, Com And Com Improvement, No. 18, 
p. 472 

Included in the Information Disclosure Statement filed by Applicant in the present 
case. First cited by Applicant in March 11, 2003 Amendment, p. 25 in the parent 
application, 09/758,713, issued as U.S. Patent No. 6,720,487. The Examiner's May 23, 
2003 Office Action as entered in response to the Amendment. 
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USDA-ARS 
Ames,. Iowa 



Q» mays U ^.^^f^to^):^^^ 
eariy 1900s with the VK)* of ShuB (1909), P^IJ^J^ fte 

:^tive type <*£r%.'CSJjS^SiS^S^~ «k« 

YeUow Dent. Kn* «nin We. 

by a type of mass »5f*~ ^^i^fiSSTlW tonere iad seedsmen, 
■mis early work, whidi «« <^'»J™S, ^ereiteveloped the inbred 

USA (Brown, 1975). . i««mve and develop new stiains 

Breeding piooedmes ^^'^ZZ^^^t^^l9(i(is^>ctoTo 
of the open-pollinated m^^^^ ^ 

the development of uAred V^^^^J^^^^bnStion. niass sdeo- 
These breeding procedures «>c|^.^^X^^ittis have been 
tion. and ear-to-row ^^f^^^^^^^^^Lan^ 
publishedinearii«;y«f^^d^^^ 

by Spragoe and Ebcrhart (1977). ^ftese ]pro«»ui«» hybridization 
to effi^yield improvements. In some mstanoes, vanetai nyoiwiza 

and Home Econ. Exp. StiL. Antes. lA 500U. P»»ct.na » 

r ^and Corn Impnvement-As^tumy MonogiapB no. i . 
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gave crosses that produced better than the higher-yielding parent, but the 
procedure was not accepted widely for commercial use. Selection pro- 
grams were successfid in producing numerous strains that varied for ma- 
tunty, plant type, ear and grain type^ and pest resistance. Com shows 
conduct^ at the start of the 20£h century also caused selection for a 
distinct ear and grain appearance. Qosaselection to type, however, may 
have caused some inbreeding, wtdcb may have been the primary reason 
that yield imjpiovements were not realized Mass selection and ear*to- 
low hreeding. were gradually discontinued as inbred development for 
hylrid use became the accepted method Modifications to mass selection 
(Gardner, 1961) and earrto-row selection (Lonnquist, 1964) recently have 
been used to enhwOfi ihe efifectivesness of these selection methods for 
iapn>ving yidd in breeding populations. 

Results of breeding studies by ShuU, Eaist, and Jones in the early 
1900s led to the establishment of programs at many U.S. agncnltuial 
experiment stations and by the USDA for the development and evalu- 
ation of inbred lines and hybrids during the period of 1915 to 1925. Gom 
breeding as a private commerdal enterprise came a few years later. It 
was the 1930s before firmer use of hybrid seed became an acceptable 
practice hybrid com occupied approximately 100% of the com area in 
Iowa by 1943, 90% of the com area in die U.S. Com Belt* but only 60% 
of the corn area for the entire USA (Rg. 8-1). Double-cross hybrids were 
the predominant type in the USA until about 1960 when the use of sin^e 
crosses began to increase. Single obsses became the predominant type 
ina &w years, with considerably &wer hectares bdng planted to related" 
line single crosses, three-way crosses, and double crosses. 

Cdm breeding for the development of inbred lines and hybrids in 
other parts of the world expanded rapidly after World War IL Com has 
prov^ed to be a flexible spedes amenable to seleation such that progress 



Fig. 8-1. Rate of acceptance of doubl&^ss hybrids in Iowa, the U.S. Corn Belt, and the 




40 « 50 
YEARS 1930-*1960 



USA. 
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^ t«. achieved u, "^a^^tlS",^ 

he «own success&ny m . .,^^,„„nient and evaluation 



that be ggvm s^^c^y^^J^^ <l«v^V>P°^^,^*:?SS2SS 
rrne^^-S^^ 



materials ftototheUSAwMjev^^^ <»«^^^**°*7S^ 
vdSand these helped ^ f^J^J^^ter cold tolccanoe and 
XtoKcadiermat^^ 

^standabmty.TTiesecombmatiMSpe^ j^^gp h^^. 
into central Europe. In £^^^^^ar n to the present tme, 

and Ranee is now a leading com pn^ ^ Europe. ^ 

S^^important feed <^pm ^«*^^J„etion among the w«^s 
Com ranks second to ^h^t m to«u v .^^^ now nonnaUy 
«„^S^r£lMMYT. 1984). Worid com^mOTPu ^^^^^ 

"^^^ iillioh t During the pwipd 1 97^^^^j^ttts a 4296 increase 
^S^STillS^cdabouUlOr^^^ of the total 

K worid s'^P^^^.f^ » Aftica. a«d soutii and 

^ild area planted with com »»5 JJ™1 ^ ^^tal grain production is in 
iSwest Asia, but probabg ^^oftt^^ 

this area (Wellhausen, l^^^l^J^f Brazil but the remainder of the 
South Aftica, ^J,SJ?ifo^ed synthetics, varirty crosses, 
^'JSS'open.pollinat^cdU^i^P^^^^ 

ical and subtropical «eas. increased from approximately 1.3 

ComgtainyieldsinlheUSAtove^^ 1930, average 

Mgte"tol930 to ^'m^:l^^^^J2cd from breeding and 

^XweresUticbecausejjMJ^J^^ 

2Jtiafly.no improv^^oo^ 

iices.Theniassandear-to^owsew<^ ^ improvement Vield 
before i^iO ^ '^'^^^^of^^othyhnds, 
luve occurred higher plant densities. 

S^eased use of fc^ifiiers, bettff ^^"^^^^^ begimung 
^^^^u^^'tS^^bri^&y'^laced double cnjss^ 
about I960 when ^"^^f^ Ke^ of N fertito during. 19^ to 
Also, there was a rapid mrtease ^J^^r, ^ pig. 8-2 show a greater 
^6 Thompson. ^9B6)M^^^^t^ Se UtOs, but there is no 
variability among years for average 
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Fig. 8-1 National averagB 



of com yidds in the USA forthe period induding 1930-1986. 



Meglw 1930s to 1970 or 1980; in 

were nprramtatiw o^JH^^^^S?^^" prehybtid times were fa- 

duded Fitey {1971) , ' 

1973) obUJned ««^S^S^^d^XSS*rto oWain 

from 56 to ss^w . J^t^^Tftther ^Snates were biased because of bar- 
actual g^etic gams ^^f* plots (see 

and better hybrid. 'S^Lf^SS'i^Sf^^StoSS^at 
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TaMesil. Sonmianr of 18 estimates of totd grain ^gai^^^ 
^ofc^^Mda. (M»to 8 from Russell 1986). A dapted from Duvick {lS84t.t 

Year Ehqwi- 
i^orted Time span mentyr Totalgain 



Author 



Genetic gain 



Fregr 
Oarrah 
Bossell 
Bnssdit 
Dovldc 
Dovick 
Tapped 
Tapper^ 
Casttebeny 
etaL 

Dovldc 
Russell 



Rossem 



1971 
1978 
1974 
1974 
1977 
1977 
1988 
1988 

1984 
1984 
1984 
1984 
1984 



1926-1968 
1980-1970 
1930-1970 
1930-1970 
1936^1971 
1935-1972 
1930-1970 
1980-1970 

1930-1980 
1980-1980 
1980-1980 
1930-1980 
1980-1980 



1926-1968 
1980-1070 
1971-1078 

1971- 1978 

1972- 1978 
1972-1978 
1980-1981 

1980- 1981 

.1980-1981 
1978-1980 
1977-1979 

1981- 1988 
1981-198S 



0.099 
0.078 
0.078 
0.088 
0.088 



0.110 
0.108 
0.108 
a090 
M90 



OJOSS 
0.068 
0J049 
0.060 
0D58 



0.082 
0.092 
0.078 
0.071 
0.060 



« 

60 
88 
79 

e$ 

67 
60 

42 
67 

76 
89 
71 
79 
66 



tGains calculated basis UA corn yMd. by CartWmnre^ (1984); basis loWastaU 

.iSS^^SSSi^ to 1980^.hybrid« first estimate^total jrldd* 
estimate— macUne harvest yields. ■; 



The newer hybrids, 1970or 1980, compared with hybrids of the 1930s 
Ifph^^Sat Solant densities, and the differences geneiaUy, wae 
^M^^ptoSffiS^ ThTnewer hybrids had the genedc p^ 
S to X advantage of the higher number of plants PfJ^Pj^ 
thus, to produee much higher yields than the older hyh^ 
^ h^rids geneially had more baroness at the jugher 
d^sities thm did the newer hybrids. Also, differences between Uie older 
^ ne^erMrids for lodging increased with higher plant densities, ^th 
the newer hybrids showing considerable supenonty. • 

Qistfdw et aL (1984) compared cultivars ftom sa deca^l^O 
to 1980,S^-andhigh^tyoondtions^tonelo^tionfor2^^^ 
Si-feAiHty area had received normal fertilizer, apphcations for Myr. 
Xreas the low-fertiUty area had been in coatmuous corn u^tl- 
ized since 1958. The higher fertflity area received appipximateiy MO Ij 
90 of PA ha-', and 150 kg of K^O ha- in 2 yr of test; 
SLtow^feJtStyliS^ved^ 

decades of cultivais was a087 Mg ha-yr'in the high^ertdity cojAtion 
So 051 S ha-'yr • in the low-fertiUty condition. The new hybnds 
™^S^th?older cultivars inboth fertiUty tevdj 
perioritTwas greater for the high-fertihty area than for the lovi^fertility 



area. 



Duvick (1984) evaluated four sin^e <^^.«P;^^?^f 
decades, 1940 to 1970.atlow,int<^ediate,andhigh^^^^^^ 
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^ /nr^ 1930-1980) and evaluated 

four cultivars from f J^^^J^/tS^pK^ f-d four N 
them in 12 treatmeut combiMtooM oi wi^ p ^^^^^ ^nd N 

levels. Grain yields showed *^^*^^^Son of the two treatments 
levels^ were interdependent, a^^^ *e mteracwn ^^i^ars inter- 
S rmong cultivars; ^%^f S^ewJ^S^ 1970 and 1980 

rSr^^- -^^^^^ N response Showed no 
distinct patterns relive tj^^^f ^root and stalk lodging, v*idi to 

Mp«>vement for^^^^^euseofh^P^^ 
necessary to petmrt ma^nehMV^™ ^^^^ ^ 

ities. was achiev^ ^f^^^^TZ^^me^^ that leflect 
part of com breeding ^"^^t^^^osto grain yidd. Improven;ient 
Soctty on the ^^^^..^^^^f^Tt^foT. planj healtlw 
for stay^ ^^?,C^984^X^^«3; MegWi et aL. 1984; 
beenweU documented OJivid^ 1584^^^^ p^nt healdu 

Russell. 1985a), and ^^'^Z.^^^t ipsfetance or tolerance to 
Say^ may also reEect ^P^'^^^SX nubilalis (Hflbner)]. 
^S-generati6n European fJ°^^Z^^^t in the resistance to 
gSl984) ^o^ ^:^JT^^Z^^^^930 to the 1980 l^r- 
S^S^Sl WS'^ stalk c-ty and reduced 



haivest losses. ^ . f ^L^^Jrrn^ hvbrids has been made feaawe 
THe commercial use .^fS^^^nomic improvements in- 
by improvement o^V^J^^^^^^d emergence are better, 
dude cold tolenmce such ^ba*^"^ resistance to baitenness. icas- 
distance to plant 




predicted gain 



of 2.0 Mg ha-«. MegJ«i et ^-Jif^fiXSvO^^ 
^mparSvdth l:93Q^«mbredjbut ^ l^^^j. 

yiddLoSUse of 14.5% o^^^.^^^pSteSdresistancetolodging 
r970*rainb«^weretmprov^^ ^ ^ers s^ 

compared with mbre^e^^^ performance, now more 

'^^l tS? ^eS-t ^ lines that have greater ^or 

and. thus, higher seed >jJ?-^^_-^ countries began later than in 
Yield incr^ m of^^jt^^STincluding hybrids, were not 
the USA partly because ^^f'^^^^SXrBaSp^e estimated yield 
^^eraflyUuntUafl^WorWW^^^^^ 1934 to 1938 
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Lid 58« better than 'ParfBtt ^tS^^^^^JdOcvm (1»?0) 
conwon races grown m Bn^ »^S*^^ 

increased 1% yr- 

Ftotlieriacrca«8 ««^*S*i!f!f^Sta^ piactioes and man- 
combined eflfecte of two fectoisi® 

and (ii) in«»f^^8»?5f,i^ shown pie- 

^ gain &r giwn ^ ^ 

^oSimdev?aaation«fl^^ plant 

SKdging win be tF^^^^o^i^^^ ^"^.^ 
Sttoam to be used. ^^"'^^J^S^r^lat must be done with 
stalk quaUty in '«Sf^^^^^Sk^li. 1983;Martin. 
yisMevaluation to avoidyield dedm^^ not yet had 

r^i'^'^SlSSste-s^.^^ 



from other areas. 



BREEDING METflODS 
8-1.1 Methods for line Development 

TT^e essential feai^of^^^^ 

breeding were elo^IJ^Xi^S^i^S^^ 
ms^or focus of com breedmg P W»SSrAwdd not be to find tiie best 
m09) "... the object <>f ^^^^Jf^^^S. hybS wmbinati^^^ ShulTs 
pmeiUbuttofindandmwntem^m^ practical con- 

SSestiJa was not ir'^t*^^*^ hSsSd kt « acceptable 
ceS^of producing fomM* (1918) suggestion Jat 

cost These concems^weie ^^^J^^ublc crosses 
single crosses be used « P^?^* f^^ls ^ggested by Shull (1909). 
^ lines used to ^^^"^.^J^^S^^^com was in phice by 
Hence, the basis for piod^cu^|Md 

1920. Duringthe 19208.010 I^D/^ to develop and test 

and individuals ^^^^ responded to ShuU's 

inbred lines and hybrids. Agencies anu uiu» 
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(1910) plea that, "My.anxiety is not for success of the pure-line methods 
outlined by myself, biit that serious experimentation shall be undertaken 
by every station within the corn-growing r^on for the puipose of dis> 
covering what is the best method.** 

8-1*1 J Pedigree Selection 

Pedigree selection is the most widely used breeding method to de- 
velop inbred lines for use as parents of hybrids. The types of populations 
sanip|ed» methods of selection used, and the emphadi given to tiaits 
during selection have dianged, but the basic priujciples of pmeJine de- 
velopment are used imtisdty, pedigree selection was piactioed in the 
openiKSillinated landrace cultivars that were adapted'to the areas in which 
the breeding programs were located Useftil inbred lines (e.g^ L3 1 7» 1289^ 
£205, Os420L WF9, ek) were devd<qied fiom the landrace cultivars^ but 
it soon becam6 obvious that repeated samplmgs of the same landrace 
cultivars were not productive; A logical sequel was to cross pairs of elite 
inbred lines that complemented one another, produce the Fi generation, 
and practice pedigree selection by sampling tiie F2 population. Fa pop- 
ulations of single crosses are the most fiequently (37%) used source pop- 
ulations for line develppmrat (Bauman,^ 1981). Other populations fi^ 
quendy used by U.S. breeders to initiate pedigree selection indude 
genetically broad- (15%) and narrow-base (16%) populations improved 
by selection for specific traits, and populations (14%) formed inter- 
mating dite inbreds that may be either related or unrelated (Bauman, 
1981). The choice of genu plasm depends on the breeding objective^ 
stage of development of breeding program, and germ plasm available. 

The scheme of the pedi^^ee selection program depends on the skills 
of the individual breeder, primary breeding goals, the resources available 
for advancing the progeniei intensity of selection, and scope of testing. 
Different breeders emphasize selection for difierent traits because of lo- 
cally important' pests at di£^ent stages of inbreeding. The intensity of 
selection will vary, depending on the effective screens available for pests» 
environments available^ and types of material under selection. One com- 
mon feature however, is that records iire kept for each progeny for the 
traits selected for each generation of iiibreeding. 

Adequate sample sEaes. of the source breeding populations are nec- 
essary to ifludude the xange of possible segr^^ants. Jn most instance^ 
however, it is not posfu^te to have a sample size that includes the the- 
oretical number of poss^lei genotypes for the. segregating locL for 
example the cross between two parents differed for five aOelic pairs, the 
smallest theoretical F2 population would require 1024 individuals; if the 
parents differed for 10 allelic pairs, the theoretical F2 populations would 
include 1048 576 in(tividuals. Most of the traits emphasized in selection 
of lines are controlled by more than five genetic fectors, and, therefor^ 
compromises are made^for saniple sizes because the breeder usually is 
sampling more than one population. Generally, the dedsion on sample 
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Size depends on the heritabiUty of the trait to be improved and(or) 
^Sce of the bleeder making the selections among progen«5S. Ban- 
S^m) reported theie «as great variation ^^^ ^^^^^^ 
mta^mOi samnte size of 500 being the more common. After the mitial 
S^rimte of progenies surviving in ^"^bso^^^^^^^ 
^StaSdihg <wthont testcfoss evataation) w V^^^^f^J^ 
SSSber or snrviying proganes rfto 
i»rogeiiies)iw reported by Bauman(1981)tobel80itt«ie%gena^ 

SofaTS & genwatidn, and 40 in the S4 generation. Average setechon 
Z^^^. 5?^ and 50% in the S^S^ 
»SeIy.f(irvisiiaWsdectedtrait8.mhreede«p^^ 
S^^a^iiiimberofpopntoionsratfaer^^ 

size in cme two populations. •. . 

The gei^ procedure with use of F, popuhitoons « toimjate so- 
lection and selfing without any genetic reoombmatioi?. The 
Sty has a menSl image of the ideotype df^ed.jmd. A5)ending 
SStt of the breeder, desirable ideotypes of ^ AvoraWe Pa^cwJ? 
revered with slight modifications. Favorabte hntagw wouM bo desir- 
^ inSeSe insSces. The e&cts of random mating ^tiun F, popu- 
MbS S samplii^ are not <»'»du8ive. Fede^n (1974) 
(1977) have presented theoretical ^^?,^^Sf>^?^ ffSSf,^ 
k populations of self^wllinating species. Altman and Busch (1984) 
pJiitBd thei« was insufficient useful recombination to justify random mat. 
SHn^e^oss populations of wheat iTrtticum amivtm L.) brfore mi- 
SSdection. munphrey et aL (1969) i^^^ 
S Nordquist etals.(l973)in sorghum [Sorghum bicolor^) Moen^] 
^^^ZLSiincrisedgeneticrecombinationwB^ 

desirable reccmbinaats. ; .. • « ». r^-.-^- 

Empirical data for random mating single cros^ ^f«*,^,?Sf ^2" 
ducting pedigree selection are limited. Coyarrul^Pae to (1987) wti- 
iSthVSiabiUty among 100 S, progenies m F, pop.utotions<rfB73 
X»fol7(crossofuieIatedlines)andB73 X B84 (cross of related hnes) 
andX^eleneiations of random mating 250 ptants m each F, 
uUtion. Objectives of the study were to detcrmme if random matmg was 
e^vc for increasing genetic vaiiabifity in poiydattom for^^ 
single crosses and if the relatedness of the inbred hnes used tomalw tiie 
was an important consideration for raiidom matmg. Prehminanr 
evidence suggests tiiat random mating did not mcreasegenetic vanahility 
in eitiier F2 populatioa Estiiiiates of tiie S, components of vananoe were 
similar for tiie F, and F, random mated sut times. Indirect evidence 
sueeests tiiat selection and intermating are effective via use of recorcent 
SS^oS^ (eg.. B14, B37. B73. and B84 derived by pedigree 

selection kom <^es of sdection in BS13X 

Pedigree selection win always be an important ij»mpone^^^^^ 

com-biSdiag progiams..Based on surveys by HaUaucr (1979) and Bau- 
man(1981)/itseenispedigrceselcctionwiUbeernphasi2edmpop^^ 
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with a restricted genetic base. Because of the availability of dite lines 
and competition among private companies to provide high-performance 
hybrids, germplasm sources that include fkvorable linkages will be used 
to increase the odds of recovering elite lines and hybrids. The skiUs of 
the breeder in selection and the precision of testing have been found 
cfiective for developing improved lines and hybrids by pedigree selection 
(Duvick, 1977; Bauman» 1977). Except for germplasm source^ the meth- 
ods of sdection and hybrids currently produced and grown are those 
described by Shun (1909, 1910). 

8-1X2 Backcrossing . 

Backcrossmeffaodofbreedingisamodilksuibnoftliepedig^ 
and is an important component of most breeding programs. Bauman 
(1981) r^rted that 17% of the total effbrt fbr iobied line developmeiit 
vras allocated to badccross sources, the main diflbrenoe between back- 
0088 andpedigreesetectionisintheobjectivcof the crosses and the level 
of recovery of the lecunwit parental genotype. The complexity of the 
backcross method depends on type of trait being transferred (single gene 
vs. several genes), level of expressivity, whether cytoplasmic or nudcar 
inheritance, and the types of partnts induded in the crosses. For smgle 
gene traits that are relatively easy to. classify, the backcross method is 
effective and relatively easy to manage. For traits that have a more com- 
plex inheritance, the backcross method requires greater selection pressure 
for the desired trait, but it has been successfully Used to transfer traits in 
whkdi the effects of individual genes were not known (e.g., Duvidc, 1974). 

Modifications of the badccross method have been suggested. Con- 
vergent improvement was a concept devdoped by Richey (1927) for the 
Parana improvement of two inbred lines by the redprocal addition of 
dominant ftvorable genes present in one line but lacking in the other 
line. Richey and Sprague (1931) and Murphy (1942) presented experi- 
mental evidence that convergent improvement was efective for yidd 
utiproremeats of the recovered lines and their resppistive single crosses. 
Howevo', convergent improvement is apparently not an important com- 
ponent of current breeding programs. . 

For traits that havea more complex inheritance, usually some mod- 
ifications are needed to transfer the trait eflEectively. Bailey (1977) and 
Johnson (1980) presented formulae and examples of the probabilities of 
recovering more than "n** lod with *V &vprable alldes. Thefr theoretical 
calculations, based on l?t populations where p - q - 0.5 for segregating 
led, support tiie experiences in breeding. If the trait being transferred 
has a high heritabiHty (nearly 100%) for a trait, such as Hi conditioning 
resistance to Helminthosporium turcicum Pass. (Hooker, 1961), the 
chances of recovering the ftvorable alleles of the recurrent parent are 
good with successive backcrosses. Tight linkages of unfavorable alleles 
with the gene being transferred from tiie donor parent would, of cour^ 
aflfect the outcome in an obvious manner (Bailey and Comstodc. 1976). 



473 



CORN BREEDINO h«ritabiUty of 0.50. and a 

the seoondbMikcioa 1^ S^fevorable allele. J^^^^ 

Gamete Sdecttoa samplnig 

theF, plants a«*,^*,^^tcrossesare eval^ are 

Experiments tostong^^a^^j (1954) a-ffi^V^ ^j^e 

and BiwJott ^^^^^iS^^&sshndht (1964) i^PJ5*f . ""^ ^ot possible 
^ of gwnele sete^on. »it^ however tiu « self- 

not effiJCtive. It ^^^Jj^ete itself because Je advantage 

fertilized; this l»a»J5S^Sne (Ridley, 1947). ™*^ividual plants 
of tbe gamete f ^ieteSUoncanbeaUeviatedif^J ^ 

from «J^!r^.fSs«iperior genotypes g^aot used as 

fi5ttiliMd..in wjid^ s^m Thougli gamete sdectt^ h 

tiinsic featwes that mtttww^^ 
^^ded in som^J bwedmg pws' 

8-i.l;4 Special TechnUaes the instantaneous derivgion 

'^'se.emlsugges^ns^-^^^^^ 
ofhomozygousmteedto^^ or f ^J^^^ ised to 

1952; Goodseft 19W^ ^i,aploid8 were ^f^J^^^ the low 
identify }^T^^^^rS Advantages of ^^S^toploids to the 

of the use of haploids were 
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• ;nK«»H lines from nonnal to sterile cytoplasms, 
use in the conversion of mbred lines ^^fl^JZhnt it does not seem they 
Each of the methods has been used f ^ t^?^. bm itdb^ not see y 

the'standaid methods of ^^^^^^^^^ to tissue cultuie 

and Gracen. 1985, Dse ^^J^^L sdeSon without makiiig crosses 
between hnes to aeategenewv«»««"»j if however, een^ 

vatotionftrtimttco^ifloned^fMo^in^ «f second. 

Bn. may te iwr. Tto g«.^c^»«^ ^ » 

»rin lie used to dettnnine its fctuie »se. 

g-lj^ Garni \ 

.^-.■-i-M.i^mnil»hfdie landraceculttvaics. breeding mefliods 
*^L -^T^iSSwmMBa<aaon have been mday 

flat «nph>s«ad "^^"f ij^ Soh43) possessed Wits eonsidered 

J^|643m8M4 backgrouM jnd 0^6 «*J 
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had first-generation, leaf.f«.iing ^^^J^^^Ti^X^ 
to inlrcase the l^^el ^ ^^^S^^^SJ^Stolw toreoover 
borer leaf feedirigmB14.Tj.ol^^ ^ 

the B14 genotype, butjnth '^tl^iT^^odhadcciOSS s^- 
artificialinfestation^ ^.^Slc^?^^^^*^^ 
eration (Amargo ^^'^^^J^^}^J^ of R^istance idalivc 

selection me«J«>^,»t "^.^i!^ to B14. Selfcd 

to Amaigo4U504B,howjv^^>^^^:^^ ^ com 

progenies ftom the second ^^^^^^^^^^ of lesistanoe to 

leaf feeding wei« ^^'^F^^'^J^^aostcd t© form the second 
generation also were >f ^£nS i^"^ ^ ^ 
Senerationof intcrmatinfr IgxU^^J^ ^^^^^ B64 and 

Ltermafed generation and B68 vws "J^J^ " *;2on, the differences in 
S^^redSived from tte "^.^SSoa fo7l64 snd inters 
breeding methods used (sm^d ^^^^ ^f ajifing for B68) 
mating, selfing, intermating, and jene^^ addition 

lines vdth<U^c«^ou^i^«^ 
to the bteeding methods "^J^^^^^^iTnak ti (Zuber and 
gemiplasm also has ^^-S/SJ^SHsn^L^^ tolerance to com 
Dairah, 1980). Because B64 and ^^SSiofamz^dvnidmomc 
^^^erosis, which ^.^'^^^J^'f^^^^k et aL. 1981), 

virus (strain B> and maize ^^J'^^^^JS^^S for tolerance to 
Amargo 41.2504B also seems to have contnouiea g 

com lethal necroas. ^ earUer derivatives is another 

The conversion <>f ^f^-matimty unw to methods to develop 

fllustrationof the ef;^«J«>S?CmJto^S^m^Sds used to d^ 
second^ lines ^f*j»»r*SJ^^K the inbred line heing con- 

velop eariier mat»"^,^"r*?^^^2jf^^^^ 
vertedandthesoutceofeuli^matm^^^ 

good V^^^^^^^^^I^Zc^orO^to traits, it was 

for the central UA ^^'^^^^^'^^'^^ty secondxjyde recoveries of 
consideieddearableto obtein«irto^i^^^ ^ 

B14 for use at ^ Ji'^^.^^l^^^Tln most instances, 
obtained, bat the breeding me^JJ<^^ 

early-by-late crosses are P«>d««i^*5' ^.^"^t^ S^^ outlined the 
pheL^thathasearUermatm^ 

breeding methods used m ^^^^^^^tbsA have been widely 
developingeariier Tt^^.^f JJ?^^d A634 were obtained 

used in <»«^?^f, J>S"^^4^^^^^^ «^ by pedigree selection 
from a cross of Mt42 ^^^^l^^^tj^ 
after the third backcross to^^^ 

B14. but there was one gcnerationofseuingM^ ^ generation of 
were two additional backcrosses jjj^i^' <^SnD203 X 
selfing. A635. A640. and A641 we«> jd^froj J A640 and 

B14; A635 was selected after two backcrosses to BW, wn««» 
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Table 8-2. Breeding methods used in the development of earlier maturity lines from early 
X late crosse s. Adapted from Rinke and Sente (1961). 

Breeding method afl^r cross 
Na of generations 



Backcrosses to Self- Erequenqrof Exanapteof 



late paroit 



Utilization ^te parent method 



4 S 6 A671 



8 
2 
I 



4 4 A632.A634 

6 3 A635 

6 8 A6ie.CM105t 



5 7 .. 1 A640. A641 

t CMIOS developed ty Jdm Otestoecht <1OT4, peBswial commnntwit lonK 



AMI were pedigree seiecied difecAly fiom the Fj generatioiL Although 
and ND203 have similar flowering dates (about .85 d), selection for 
earlier flowering piogeniiBs with genotypes similar to B14 must have been 
easier in oosses to ND203 than to Mt42. In a separate program, CMIOS 
was developed by pedigree sdection in the first badccross generation of 
the cross, CMV3 X B14^..Giesbrecht» 1974^ personal communication). 
Hence, earlier derivatives of iB14 were obtained after three (A632 and 
A632X two (A63^ one (CM105X or zero (A640 and A641) backcrosses 
followed by pedi^cee \seIection. The combination of breeding methods 
. depends on the heritability of the tcai^ expressivity of the trait fix>m the 
nonrecurmit parent in the oos^ and. the extent one wishes to recover 
the phenbtype of the recurcent parent Table 8-3 illustrates briefly some 
of the methods suggested for managing late X early crosses. Similar meth- 
ods could be used for other tndts. 

Hie traditional pedigree selection methods of com breeding ob^ 
viously have been efffective Cpuvick, 1977; Russell, 1974, 1984, 1986). 
But there has been concern t&at the genetic base of the germ plasm in- 
cluded in breeding programs has become restricted to a few elite geno- 
types (Anonymous, 1972, p. 97rl 18). Jenkins (1978) emphasized that the 
intercrossing of elite lines and resdection to develop second-c^cle lines 
gmdually Kmitu the genMlc^base of tiie breeding g«m plasm. Second- 
cyde lines have become the . main component of present-day breeding 
programs, at least for lines released by public agencies. Jenkins (1936) 
listed 350 lines released by public agendes of which only eight (2%) were 
seoqnd-oycle lines. The troid has increased in subsequent decade^ and 
it is estimated that by 1976 76% of the lines released by public agencies 
w«e second-^de linies. The same iieads seem to have occurred in the 
private sector CSmith, 1988). 

Some of the limitations of the pedigree method of breeding were 
suggested by Bailey and Comstock (1976) and Bailey (1 977) in simulation 
studies. They studied intra-line selection within an F2 population devel- 
oped from a pair of inbred lines followed by selection among pure lines. 
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Table8.3. Breecfinffsdectioninetli^ 
eariy by late crosaeg. - 



Season Bioke and Seats (1961) 



Bakert 



Trojrert 



1 Eariy x lateoosa 

2 ProdnoePsBOOiilants 



3 



Backeroas (BQ eadieet 
Fstblatepnoit. 

Oxow IS BOeaKofow 
widi 100 plants per 
progeny. Sdf or BC 
10 eadty plantain 8 
eari^ progeny liowa 

BCoradCBaSdeetv 
earliest, planta in eariy 
ptogfUy torn lii each 
goncratleBu* 

BC or self ea Sdect 
earliest plants in eariy 
progeny xows in each 



7 BC or self EC Select 
earliest plants in earijr 
progeqy lowa in eaiph* 



8 Yield test 



9 Make adecttons 
10 Make adecttons 



Early x late cross 

RodnceFs . 

Sdf eailitetPtPlnits 

Self eazUesi plants hi 
eariy progodea with 
. late parent pheni^ype 



Self eaxlieat plants b& 
eariy piogenlea with . 
late parent pbenotype 

Sdf eadbat pboits hi 
eariy prog^dea with' 
late parent phenolgrpe 

Yield test for GCA 



Backcxoss biest to late 

parent 
Backcrosa best tq late 

parent 
Backcross best to late 

parait * 



Balanced aet eariy x 

late crossea 
Yidd test tor GCA and 

SCAProduoePt 
8elfeariiest6tolO%P, 

plants 
fflborBC jsarilest plants 

tolatsparenft 



Grow 800 plants and self 
or BC to late parent 
thsearile8t6tol0% 

Grow 800 planta and self 
or BC to late parent 
tbe^teliestStolOft 

Repeat BC or begin ped- 
i|[ressdectfaia 

Repeat BC or begin ped- 
igree selection 

Repeat BC or being ped- 
igree selection 

Rq)eat BC or being ped- 
igree selection . 



t Raymond Baker and AJ. TKV«r dOM, personal conununkation). 



The objectiv6 of tlusii stiu^ was to detprmine.the rdative probabifitics- 
of accumulating in one deiived progeny aU of the fevorable aUeles present 
indther one ofinbied lines used to produce the cross. Chan^ of success, 
of course, depended on the parents included in the cross. If one parait 
of a cross is decidedly better than the other parent, as m the case of B14 
compared with AmaiBO 41.2504B, the chances of obtammg a d^rative 
line superior to the better parent are remote. If the two . ii*red toes 
induded in the aoss difflfer in aUeles for a moderate number rfloci (e.g.. 
25 or more), it is unlikdy that afl of the fevorable aUeles would be as- 
sembled in one line. The other situation examined induded two inbred 
lines that had equal numbers oflod with fevorable aHdes; e.&. line 
induded 15 fevorable alteles of the 30 lod heterozygous in the F,. TTie 
probabiUty of obtaining a derivative line from this .cross ttot is homo- 
zygous for 16 or more fevorable alleles is 0.825, and the probabihQr that 
a deiived line is homozygous for 20 or more fevorable aUelw is 0.292. 
Johnson (1980) also conduded from a theoretical study that httle or no 
progress could be expected from pedigree sdection unless the parents 
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were nearly equal in value. The theoretical simulation studies support 
the general observation that selection is more productive within popu^ 
lations developed from crosses of good lines X good lines than from 
crosses of good lines X poor lines. The latter situation is reserved pri- 
marily for transferring spedfic traits that are not available from crosses 
of good fines. 

Although Jenkins (1978) suggested more attention should be devoted 
to broadening the genetic base of new breeding germ {dasm, practical 
considerations often limit a brcedei's dioice of germ plasm. New aUeles 
can be intiodiaced fipm other sources, but new sources usually do not 
meet ftis performance standards of the elite gerni plasm caneaOy avail- 
able. The dianoes of obtaining lines that exceed the comoij^ available 
welteyahated lnhied lines are not good. Hence^ the tendency is to. con- 
tinue to leqrde dite inbred lines that, have demonstrated perfinmanoe 
in hybrids. Oiler souices of germ phsm will not \» uised until tli^ bave 
been developed to be competitive, witii cmrent gennplasm sources. 

8-1.2 Derdoping bibred lines 

The devdopment of inbred lines by self polliniBtiod and the evalu- 
ation for hybrid perfonnance is the basic procedure in corn breeding 
programs of the U.S. Com Belt and in many other areas \vfaere com 
breeding is done. Infonnatioii from research and experience has increased 
- eflbcdveniess of breeding procedures compared to eariier years. Breeders 
continue to search for better methods that will be more efl^ve in the 
development and identification of inbred lines that have the genetic po- 
tential to contribute superior agronomic performainoe to hybrids*. The 
breeder seeks the procedure that |)ermits the greatest genetic per unit 
of resomce input' 

Most applied breeders seem to use similar procedures, with minor 
variations such as plant densities, number of plants per progeny row, 
number of self pollinations per row, generation at which to start hybrid 
testing, eta Probably th^ is considerable similarity of g^plasm sources 
used by bieeddrs«in different programs. Most breeders use an ear-torow 
system with inbreeding and selection for several generatidns until a line 
is highly hornozygous arid homogjmeous. Some breediers may use only 
two or three generations of self pollination with subsequent r^roduction 
by sibmatiiig jirithin progenies. This latter procedure will produce some*, 
what more vigorous lines that yield more seed and produce more pollen 
than highly inbred lines^ but genetic stability may be a problem. Although 
the sin^e-seed descent procedure used by breeders of iself-pollinated oops 
is used by few com breeders, there nsay be a use for it (Brim, 1966). For 
example, in winter nurseries whero the cost per unit land area is high» 
single-seed descent may be usefiil to aidvance a generation for a large 
number of lines at the St or Si level of inbreeding. 

One system of inbred-line development relies on phenotypic selection 
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««*hi« «9f-to-row Drogenies for several selfing generations 

t& ad<£dve genetic variance anong lines is ofc. and 

ttc Mfliwe mtijiiriine genetic variance-is maxuniiin m Ihe S, 

^Ltkms of inteeeding and selection. By eaiiy testing, the bre»fler is 
KX^^^pSion of lines that a^e inadequatem hj^nd per- 
^^InSfSS^^dngresour^ 

?'^?^?'nd*tf^Mo^d the early testing procedure; 

sprape UJwo^i^nw Johnson (1980). and Landi et aL (1983) pie- 
:^tc^dS^SSSJJortS^tt aid^d^ (1967) also foundthat 
^SsSSio^fXllincsuiahighp^^ 

th. ^rht fo«tins nraoeduie in the identmcaticn of lines wim aroye- 
fvX^n^SSnce. The original objective of eariy testing 

^only purpose is to identify f 
^tivelv good or poor iuid to emphasize selecteon for those that Jiaye 
SS^S^JibkLgability-Proponentsdono^ 

^an^ct inking at two different f^<^^f^^^^ ^^^reea 
liobably most breederj use a method tiiat is "tcrmediate betwe^ 
the ^^stems just described, Le., first hybrid evaluattoni are of^ pr 
TlSS^ (1981) found in his survey that b^^^J^^J^.^^"; 

atio^ as foUows: 18%; 33%. S„ 27%. ^'^^J^^ 
hybrid performance and selfing and selection are being done snnulta- 
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. n ^uce ftf the svstem used, a selected line must be one that 

""I'S^S^ffrf indWdiud plum within singte-plant progem« 

^.^SSSSd^Wtaeeding because of loss of fevorable^m- 
the hnes is decreasea ,^„e ovcidominant eflfects. 

inant aUeles and any toci^ ^ 

deseed ^^^"^S^S ^Sve selection witliin the low 

seleedoafiir scgtegatiig jypes Po^^ . j^^^ „^ involve. 
A second system that may be used «^?°P a^*^ ^,q74x 

nation and ««riJX te^ 2^ o^SSS^^^ 

progeny, thusji^^ inbreeding 

attributes. If s«>*^^8.J^£j*S^^«te are more vkonSus than in a 
seems nnport^ S.S rfMdM*)ra>ance. Sttoglfflid and RusseB 

SSl.S^'^SX^SrS. means *at i. is mo« timMon- 
the d^iied attributes (Mock and Pearce, 1975). Consequenuy, it is no 
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pokiation in com-breeding nutscnes. 

traits of the P^^-^SS^^SlSSS^Sr^ibied trait vrith the same 
eral studies have «*<>^,^if .?S?Si«rtfor yield. Although many r 
iait in the hybrid is idativdy ^^f^ilS^d have been pos- 

Xs of iiAied tnit^ i^d^J^S^bSu to6 low to be.of 
predictive value. Q>nse<iu«tt3^e^e^^ 

g^JSred to determine the ^"^^J^S^l9S^HayM and Johison, 

1939) were done u» in com pwductiott. The tda- 

p^xiictivity index ^^^^CSw 

^^^^^^^ 

El-Lakany and^ussell. .1971) .roffi?sjqa «»^^ ^ ^ 

Scur when mtenals aie^lg^^^^^^ 

plant densities. Data ycte P«»^^JSSS with hybrid yields when 
fnbredlinesandcorrelatt^o^J^^^ population^was 

materials were S^rT ** ^fSSS^Sfand adapted to the US. Com 
BSl synthetic, which ^P^^^^^^ Swtion and self pollination, 
Belt A^^ fouX^ratiom^^^ 

S, to S4, they had 76 S, hij- Ji™*?^ of the lines (double-raoss hybnd 
aidhigh plant deasiues«idjs^^«^^ ^ 

tester) were ^^'^^;,'l^*^^^^^y for several agronomic 
Although the Ii^«»^?ti^^SZrices among the lines for 13 
traits, there were ^^^^^^^^^Sv^sian&cm diflSaences among 
agronomic traits. AlWrg^^^^^^ 

Klines for testcfoss ^ P«^SXrfS^ybn^ ^ds that were high 
density of the i^breds had <«nriati^m^^ ^ important 

enough to be of predictive r^^J^,^^ than for the higher 
:reIarnship,aadUw«^^^ 

^*.««fvofthciabieds,andmcteaseairom«c 6» ^ , . .^ y^^^^ 



S^,-^&inbreds.andincreas^t^^^ ^ 
of the'testcrosses ^^r ^ ^ ff^^^^^^^^fZ^nm&om 
were slightly greater at the ^J"^^^^ For inbred grain yield, 
thelowest to the l^«*?^?5i^J?S^^but changed Uttie from 
r values were greater at the "f^^tl^^ For example, inbred 
the lowest to the Wgh<^d«^^^^^^^ yields at low, inter- 
yields at th^l?!^/^StiS^^^^ of 0.33. 028, iid 033; for 
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First cited by Applicant in December 14, 2005 Amendment After Final, p. 7. The 
Amendment After Final was entered by the Examiner in the January 12, 2006 Advisory 
Action. 



49 



Page 1 of 5 



Essential Derivation and Dependence 

pxacdcal Infotmadon 



V||HYTI«CO»l<»TOI>e8»BIWU.PaWATOI« 

VarlatlM of Plarts) states *« zf^^^^ as an initial source of vartaOon for 

fkompiank Dreading. 

iK Smr of me prelected initial variety. 
DEFIMinON OF AN ESSENTIALLY DERIVED VARIETY 



htlp:/W.v««rW5!C«i.org«»o5ition^^ 
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^/i<»i»ce- Practical Infonnation 
EsjentiadDcjivationaiidDepeodettCC 

variety; . ^ ^ 

gg;;,)nM,i mi«toiii«iv»Wif. ^ 

Induced mutarttt. yirT^li,,,., i onmlnn nr hy ^""ifaffl'aten ftie'veqc ^"8 ^ 



oftiM Initial variety. 

, claardlstlnctne8.lnthesan8e«rfth.UPOVCorwe««^ 

lU. predowlnantdarlwatloiifcomarilnitlalvarieiy. 

JaSsS faSthe above-n»ntion«l '^'"""SKifflSslMl* being requlwl to ^ 

spedes or even wiWn a »peele» msm. 
b) Thejuri<lfe»la»pe«t 

^^^^.^'^-^^'^""^'^■'^"^ 

that: 

U theinHialvarletymustbaaproteotBdona 

dependanca can on^ «i*t frm ore protactad variat, alona 

£SL»MraJ^ /nd nott^osa having 
made dertvationa fronu hia work. 



iii. 
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ASSraSMENt OF ESSBKnAL oerWATIOM 

meniioMd above: 

derivation fcom an InWal varieJy". 

prO0689. 

.„oniartoprove^u«.v«teu.«««taoracomb...«cnth«ofm.yb««^^ 

S phenotypfccharactorisflcs 
J rnolKularcharaetertsllca. 

t^^g^^lfash. O.at»hould b» posslbla. 
The .terest of using combining ability and the he.a„,^^ve.wi..s.rongV depended 
CRVI Thraaholda wBI also be necessaiy. 

and a s««xki ^'^^^^mo^SmM'^'' on prove, 
raoorta ba provided for their examination. 

11/14/2005 

http://ww.v«>ridsced.orga»osition.papas/d6rivc.^^ • • 
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Essential Derivation and Dependence - Practical Informatioii 

This approach may be dlagramit«d a$ fbltow«: 



I Zone of non-derivation (Zona 1) 
I 

.Threshold No.1 
} Zone of uncertainly (Zone 2) 
L Threshold No^ 



1 zbneofnon^fatlncinessoroflndisputebte derivation (Zone 3) 
f —100% LZA 

the implementation of the scheme. 

While tin. approach may be worthwhile, tt also p>Bsaats some obvious difficulties: 
« Breeders have so far been unable to agree on threshold levels ibr any 

ettter bases or guMsnnes, 

Neverthetes^ this approach does p«.ide some ftameworH in which breeders might 
proceed. 

CONSEQUENCES FOR THE BREEDEFa 




Choice of the parents 

exemption'. 

b) Breeding methods 
Any convanttonal breading method couW. in theoiy. provide an essentially derived 

,J ■ K*m 11/14/2005 

http://vnyiv.woridsced.ofgfl»asitiotij)^ 
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IM ComwiMn I™" 22 L uhctoii rnrnm txuwt a(l« 



variety. 




e) Owlopment of technical InlWinallon 
breedamwillneed: 

• vAaoratir of vartotles P^^^S^S^^SSSotMiQlca profflea of their (jenete 
to Know tha P^«?o*!^P»^"SS!In^S^^Sen W their breedhfl histories 

4) KeepinflO»biia«»lii9 books 

Important recorda. 
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Ess^iany Derived Vanety 

.<.««aiiv derived variattes may 
exampoen, as ''^*®Zr*«Mo biodiversity. On Ihs contrary, w 
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X. RELATED PROCEEDINGS APPENDIX 
Ex parte William D. Griffith, Appeal No. 2004-1968 
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The opinion in support of the decision being entered today was n^ written 
for publication and is not binding precedent of the Board. 



UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte William D. Griffith 



Appeal No. 2004.1968' 
Application No. 10/000,311 



ON BRIEF 

Before SCHEINER. ADAMS and GREEN. Administrative Patent Judges. 
ADAMS. Administrative Patent Judge . 

DECISION ON APPEAL 
This is adecision on the appeal under 35 U,S.C. § 134 from the 
examiner's final rejection of claims 6. 12-19, 21, 24, 26-28 and 30-31. The 
examiner has indicated that claims 1-5, 7 and 9-11 are allowable. Page 3, Final 
Rejection, mailed July 1, 2003. Claims 20. 22, 23, 25. 29 and 32 are cancelled. 
The only remaining pending claim is claim 8. Whfle appellant recognizes (Brief, 



• This appeal is substanBally similar to Appeal No. 2004-1503. Application No. 09/606.808; 
Appeal No. 2004-1506; Application No. 09/788,334; Appeal No. 2004-2317, Application No. 
09/771.938; Appeal No. 2004-2343, Application No. 09/772,520; and Appeal No. 2005-0396. 
Application No. 10/077.589, which all share the same assignee. Monsanto Company, the parent 
of wholly-owned subsidiary DeKalb Genetics Corporation. Accordingly we have considered these 
appeals together. 
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page 2) that claim 8 was rejected In the Final Office Actlorf, appellant does not 
include claim 8 as part of the subject matter of the Instant appeal. Id. see ajso. 
appellant's statement of the Issues on Appeal (Brief, page 3), which does not 
Include claim 8. In this regard, we note, appellant's statement (Brief, page 19), 
"[t]he rejection of daim 8 concerns a minor clerical error easily corrected by 
amendment and thus has not been appealed. The examiner also recognized 
(Answer, bridging sentence, pages 2-3), Une indefiniteness rejection of claim 8 is 
not being contested.. .." Since appellant has conceded to the examiner's 
rejection of daim 8 and has not placed daim 8 before us on appeal, we have not 
considered daim 8 in our deliberations. 

Claims 6, 1 2, 1 7, 19. 26 and 30 are illustrative of the subject matter on 
appeal and are reproduced below. In addition, for convenience, we have 
reproduced allowable dalms 1 , 2. and 11 below: 

1 . Seed of com inbred line designated LH321 . representative seed of said 
line having been deposited under ATCC Accession No. . 

2. A com plant or parts thereof, produced by growing the seed of daim 1. 

6. The com plant of daim 2, wherein said plant is further defined as 
comprising a gene conferring male sterility. 

1 1 . A method for produdng a hybrid com seed comprising crossing a first 
inbred parent com plant with a second inbred parent com plant and 
han/esting the resultant hybrid com seed, wherein said first inbred parent 
com plant or second said parent com plant Is the com plant of claim 2. 



' According to the examiner (page 3, Final Rejection, mailed July 1 . 2003). claim 8 remains 
"rejected under 35 U.S.C. [§) 112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly daim the subject matter which applicant regards as the invention, as 
stated on pages 10-11 of the last Office [Ajction." At page 10 of this "last" Office Action, mailed 
January 1 3 2003, the examiner finds "(cjlalm 8 is indefinite in its recitation in line 1 of 
'the...protoplasts' which lacks antecedent basis in daim 6. Amendment of daim 8. line 1 to delet 
the' before 'cells' would obviate this rejecUon." 
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12. A hybrid c»m seed produced by the method of claim 1 1 . 

17 A method for producing inbred LH321 seed, representative seed of which 
have been deposited under ATCC Accession No. . compnsing: 

a) planting a collection of seed comprising seed of a hybrid, one of 
whose parents is ipbred LH321. said collection also comprising 
seed of said inbred; 

b) growing plants from said collection of seed; 

c) identifying inbred parent plants; 

d) controlling pollination In a manner which preserves the 
homozygosity of said inbred parent plant; and 

e) han/esting the resultant seed. 

19 A method for producing a LH321^erlved com plant, comprising: 

a) Crossing Inbred com line LH321 . representative seed of said line 

having been deposited under ATCC [AJccession [NJumber . 

with a second com plant to yield progeny com seed; and 

b) Growing said progeny com seed, under plant growth conditions, to 
yield said LH321-derived com plant. 

26 The com plant, or parts thereof, of claim 2. wherein the plant or parts 
' thereof have been transformed so that its genetic material contains one 
or more transgenes operably linked to one or more regulatory elements. 

30 A method for developing a com plant in a com plant breeding program 
using plant breeding techniques comprising employing a com plant, or itj 
parts, as a source of plant breeding material comprising: using the com 
plant," or Its parts, of claim 2 as a source of said breeding matenal. 

The references relied upon by the examiner are: 

Hunsperger et al. (Hunsperger) 5.523,520 Jun. 4, 1996 

Eshed et al. (Eshed). "Less-Than-Additive Epistatic Interactions of Quantitative 
Trait Lod in Tomato." Genetics . Vol. 143, pp. 1807-17 (1996) 

Kraft et al (Kraft). "Linkage Disequilibrium and Fingerprinting in Sugar Beet." 
ThPnrfttical and Applied Genetics. Vol. 101, pp. 323-36 (2000) 
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RROUNDS OF REJECTION 
Claim 6 stands rejected under 35 U.S.C. § 1 12. second paragraph as 
indefinite in the recitation of the phrase "further defined as comprising a gene 

confemng male sterility.' 

Claims 26-28 stand rejected under 35 U.S.C. § 1 12. second paragraph as 
indefinite in the recitation of the phrase "transfbmied so that its genetic material 
contains one or more transgenes." 

Claims 6. 12-19. 21 . 24, 26-28. 30. and 31 stand rejected under the 
written description provision of 35 U.S.C. § 112. first paragraph. 

Claims 6. 12-19. 21 . 24. 26-28. 30 and 31 stand rejected under the 
enablement provision of 35 U.S.C. § 1 12, first paragraph. 

We reveree. 

BACKGROUND 

« 

According to paragraph 23 of appellants specification, the present 
invention 

relates to the seeds of Inbred com line LH321. to the plants [and 
plant parts! of inbred com line LH321 and to methods for producing 
a com plant pRxluced by crossing the inbred line LH321 with itself 
or another com line, and to methods for producing a com plant 
containing in its genetic material one or more transgenes and to the 
transgenic com plants produced by that method. 

Paragraphs 44-55 of appellant's specification disclose morphologic and "other- 
characteristics of the inbred com line LH321. On this record the examiner has 
indicated that claims drawn to plants, plant parts, and seed of the com variety 
designated LH321 are allowable. See e^. claims 1-5. 7. and 10. and page 3 of 
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the Final Rejection, mailed July 1. 2003. wherein the examiner states IcJIaims 1- 
5, 7 and.. .[10] are allowed." 

A second aspect of the present invention comprises "hybrid com seeds 
and plants produced by crossing the inbred line LH321 with another com line." 
Specification, paragraph 23, see also claims 12-16. On this record the examiner 
has indicated that claims drawn to a process of producing com seed wherein the 
process comprises crossing a first parent com plant with a second parent com 
plant are allowable. See e^, claim 1 1, and Final Rejection, mailed July 1, 2003, 
wherein the examiner states claim 1 1 1s allowed. 

A third aspect of the present invention is a com plant from the intxed com 

line LH321 further comprising "a cytoplasmic factor that is capable of conferring 

male sterility" (specification, paragraph 24); or transfonned so that Its genetic 

material contains one or more transgenes operaWy linked to one or more 

regulatory elements" (seg 2:9., claims 26-28). As appellant explains 

(specification, paragraph 13). "[Ijt should be understood that the inbred can. 

through routine manipulation of cytoplasmic or other factors, be produced in a 

male-sterile fomi." According to appellant (specification, paragraph 67) 

scientists in the filed of plant biology developed a strong interest in 
engineering the genome of plants to confer and express foreign 
genes, or additional , or modified versions of native, or 
endogenous, genes (perhaps driven by different promoters) in 
order to alter the traits of a plant in a specific manner. Such foreign 
additional and/or modified genes are refen-ed to herein collectively 
as "transgenes". Over the last fifteen to twenty years several 
methods for producing transgenic plants have been developed, and 
the present invention, in particular embodiments, also relates to 
transfonned versions of the claimed Inbred line. 
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A final aspect of the present invention is directed to a process of 
producing an Inbred com plant derived from a plant of the inbred com line LH321 
(see e.g. . claims 1 1 , 19 and 30). as well as hybrid plants and seed resulting from 
such a process (see e^. claims 12-16). As discussed, supra , the examiner has 
indicated that claim 1 1 was allowable. According to appellant's specification 
(paragraph 56). 

[tjhis invention is also directed to methods for producing a com 
plant by crossing a first parent com plant with a second parent com 
plant, wherein the first or second com plant is the inbred com plant 
from the line LH321. Further, both first and second parent com 
plants may be from the inbred line LH321. Therefore, any methods 
using the inbred com line LH321 are part of this invention: selfing, 
backcrosses. hybrid breeding, and crosses to populations. Any 
plants produced using inbred com line LH321 as a parent are 
within the scope of this invention. 

Against this backdrop, we now consider the rejections of record. 

DISCUSSION 

Defihiteness ; 

Claims 6 and 26-28 stand rejected under 35 U.S.O. § 1 12. second 
paragraph. For the following reasons we reverse. 

Claim 6 

According to the examiner (Answer, page 3), "the recitation 'further 
defined as comprising a gene conferring male sterility' ... appears to broaden the 
scope of its parent claim, or to raise some doubt as to whether the com plant of 
claim 6 must be male sterile." In this regard, the examiner finds (idj, "[t]he 
specification does not define plants expressing all the physiological and 
morphological characteristics of LH321 as being male sterile, or as comprising a 
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gene that cxjnfers male sterility; In feet, the plant of daim 2 (from which claim 6 
depends) is male fertile." 

Initially, we liote that daim 6 does not require that the com plant express 
all the physiological and morphological characteristics of LH321. To the 
contrary, this appears to be the subject matter of daim 6, which the examiner 
has indicated to be allowalile. Page 3. Final Rejection, mailed July 1 . 2003. As 
we understand daim it, claim 6 is drawn to a com plant, or parts thereof, 
produced by growing the seed of daim i , wherein the plant or plant parts further 
comprise a gene conferring male sterility. In our opinion, daim 6 further limits 
the subject matter of claim 2, by requiring the plant of daim 2 to further comprise 
a gene confening male sterility. Accordingly, we disagree with the examiner that 
daim 6 fails to further limit the subject matter of daim 2. from which it depends. 

In addition, we fall to understand the examiner's statement that "daim 6 
does not incorporate all elements of the parent daim [(daim 2)]." As discussed 
above, daim 6 depends from daim 2, thus all the elements of daim 2 are 
present in daim 6. Claim 6, however, possesses an additional limitation not 
found in daim 2 - a gene conferring male sterility. Thus, the male fertile plant of 
claim 2, is now male sterile as a result of the additional limitation added in daim 
6. The examiner provides no evidence that male fertile plants cannot be made 
male sterile. To the contrary, we recognize the examiner's suggestion that 
appellant add two new daims drawn to (1) "[aj method of produdng a male 
sterile corn plant comprising transfonning the plant of daim 2 with nudeic acid 
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molecule that confers male sterility; and (2) "[a] male sterile com plant produced 
by the ..." suggested method claim above. 

Notwithstanding the examiner's assertion to the contrary, in our opinion, a 
person of ordinary skill in the art would understand what is claimed. Amqenlnc. 
w rh..i .i Ph^^rmaceutical Co.. Ltd. . 927 F.2d 1200. 1217. 18 USPQ2d 1016. 
1030 (Fed. Cir. 1991). Accordingly, we reverse the rejection of daim 6 under 35 
U.S.C. § 112, second paragraph. 

Claims 26-28 

According to the examiner (Answer, page 4), the recitation in claim 26 that 
the claimed com plant be "transformed so that its genetic material contains one 
or more transgenes' . .. appears to broaden the scope of claim 2, or raises some 
doubt as to whether the plant has all of the traits expressed by the plant of claim 
2." According to the examiner (ii). '(sjlnce claim 2 is drawn to a plant with 
defined characteristics and genotypes which exclude the presence of introduced 
transgenes. it is confusing to characterize these plants as comprising additional 
genes." In addition, the examiner finds (id). "Idlependent claims 27-28 fail to 
remedy the deficiency of claim 26. 

As with the discussion of daim 6 above, daim 26 simply adds a further 
limitation to claim 2. Specifically, that the plant or plant parts of claim 2 "have 
been transfomied so that its genetic material contains one or more transgenes 
operably linked to one or more regulatory elements.' Accordingly, 
notwithstanding the examiner's assertion to the contrary, in our opinion, a person 
of ordinary skill in the art would understand what is claimed. Amqen Inc. v, 
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rh..r,.iPh.rm.rP..ticalCo..Ltd.. 927 F.2d 1200. 1217. 18 USPQ2d 1016. 1030 
(Fed. CIr. 1991). Accordingly, we reverse the rejection of claims 26-28 under 35 
U.S.C. § 1 12, second paragraph. 



Written Description : 

Claims 6, 12-1 9. 21 . 24. 26-28, 30 and 31 stand rejected under the written 
description provision of 35 U.S.C. § 1 12. first paragraph. 

Claims 12-16 

According to the examiner (Answer, page 7), 

A review of the language of claims 12-16 indicates that the claims 
are drawn to a genus. I.e., any and all hybrid com seeds, and the 
hybrid com plants produced by growing said hybrid seeds, wherein 
the hybrid seeds are produced by crossing inbred com plant LH321 
with any second, distinct inbred com plant Variation is expected in 
the complete genomes and phenotypes of the different hybrid 
species of the genus, since each hybrid has one non-LH321 parent 
that is not shared with the other hybrids. Each of the hybrids would 
inherit a different set of alleles from the non-LH321 inbred parent 
As a result, the complete genomic stmcture of each hybrid, and 
therefore the morphological and physiological characteristics 
expressed by each hybrid, would differ. 

Accordingly the examiner finds (Answer, page 13), 

(gjiven the lack of written description in the specificatton regarding 
any of a multitude of non-LH321 parents to be used in a 
backcrossing breeding method or any other classical breeding 
method, one skilled in the art would not have recognized Appellant 
to have been in possession of the claimed hybrids or progeny 
plants as recited in claims ... 12-16. 
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As we understand it, the examiner's concern (see ejg., Answer, pages 15- 
1 6) is that since the hybrids inherit only % of their diploid' set of chromosomes 
from the plant of com variety LH321 . a person of sicill in the art would not have ' 
viewed the teachings of the specification as sufficient to demonstrate that 
appellant was in possessbn of the genus of hybrid seeds and plants 
encompassed by claims 12-16. According to the examiner (Answer, page 16), 
"[tjhat all hybrids wiH inherit half of their alleles from LH321 does not provide any 
infonnation conceming the morphological and physiological characteristics that 
will be expressed by the claimed hybrids." 

There is no doubt that the expressed gene products of a hybrid plant, e.g.. 
the morphological and physiological traits, of LH321 and a non-LH321 com plant 
will depend on the combination of the genetic material inherited from both 
parents. See Answer, page 22. Nevertheless, we disagree with the examiner's 
conclusion (id) "(t]hat all hybrids will inherit half of their alleles from LH321 does 
not provide any Information conceming the morphological and physiological 
characteristics that will be expressed by the claimed hybrids." 

On these facts, we find it necessary to take a step back and consider what 
is claimed. As we understand the them, the claims are drawn to a F,* hybrid 
seed (claims 12, 14 and 15) or plant/plant part (daim 13, and 16) resulting from a 

» According to appellant's specification (page 21). "Rn a diploid ceil or organism, jhe two alleles of 
a given gene occupy corresponding lod on a pair of tiomologous chromosomes." Stated 
differently, diploid means a cell or organism having two sets of chromosomes. 

* According to appellant's specification (page 3). "laj slnglen^oss hybrid is produced when two 
inbred lines are crossed to produce the F, progeny.' 
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cross between the inbred com plant LH321 and a non-LH321 com plant. The 
daims do not require the hybrid to express any particular morphological or 
physiological characteristic. Nor do the claims require that a particular non- 
LH321 com variety be used.* All that Is required by the claims is that the F, 
hybrid has one parent that is a plant of com variety LH321 . Since the examiner 
has indicated that the seed and the plant of the inbred line LH321 are allowable 
(see claims 1 and 2). there can be no doubt that the specification provides an 
adequate written description of this inbred com line. In addition, the examiner 
recognizes (Answer, page 7) that appellanf s specification describes four 
exemplary hybrids wherein one parent was a plant of the inbred corn line LH321 , 
see ej., specification, pages 31-33. Accordingly, it is unclear to this merits 
panel what additional description is necessary. 

As set forth above, the purpose of the written description requirement Is to 
"erisure that the scope of the right to exclude, as set forth in the claims does not 
overreach the scope of the inventor's contribution to the field of art as described 
in the patent specification." Reiffin . Here the F, hybrid seed or plant has one 
parent that is a plant of the inbred line LH321. To that end, to satisfy the written 
description requirement, the Inventor "must convey with reasonable clarity to 
those skilled in the ait that, as of the fijuia da^ sought , he or she was in 
possession of the Invention' [emphasis added]. Vas-Cath Inc. v. Mahuri<ar . 935 
F.2d 1555, 1563-64. 19 USPQ2d 1111, 1117(Fed. Cir. 1991). For the foregoing 

* According to appellant (Brief, page 16). "hundreds or even thousands of other maize plants ... 
were known at the time the application was filed....' 
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reasons it is our opinion that appellant has provided an adequate written 
description of the subject matter set forth in claims 12-16. Accordingly, we 
reverse the rejection of claims 12-16 under the written description provision of 35 

U.S.C. § 11 2, first paragraph. 

niflims17-19.21.24.30and 31* 
According to the examiner (Answer, page 12). "[cjlaims 19. 21. 24, 30 and 
31 read on processes involving the repeated outcrossing of the exemplified 
inbred to multitude of genetically unrelated and uncharacterized com plants for 
multiple generations." As the examiner explains (jdj. "LH321 may be used only 
in the initial cross, and then the progeny of this cross may be crossed to a 
multitude of unrelated and uncharacterized com plants for up to 7 times (as 
recited in claim 21) or ad infinitum (as claimed in claims 19, 24, 30 and 31 )." In 
this regard, the examiner finds (|dj, 

[t]he specification fails to disclose or describe any progeny resulting 
from such crosses, wherein said progeny could contain only a small 
portion of the LH321 genome, if any at all. and wherein said 
progeny would contain a majority of undisclosed and 
uncharacterized genetic material from a multitude of undisclosed 
and uncharacterized parents. Furthennore, no description has 
been provided for the progeny of such crosses with regard to even 
one morphological trait of said progeny containing a majority of 
non-LH321 genetic material. 

Thus, the examiner concludes (Answer, page 13), "given the lack of an adequate 
written description of the claimed progeny plants, any method of using said 



" We note liiat while the examiner includes (Answer, page 13)claims 17 and 18 with claims 19. 
21 24 30 and 31 in concluding that the claims are inadequately desalted, the examiner has 
explairied (Answer, pages 12-13) the basis of this rejection as it applies to claims 19. 21. 24. 30 
and 31. 
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progeny plants in further crosses, as claimed in claims 17-19.21. 24. 30 and 31 . 
would also be inadequately described. 

As we understand the examiner's argument, not only does appellant have 
to provide a written description of the starting com plant (LH321). but appellant 
also must look into the future to detemiine every other potential com plant that 
someone may wish to cross with the LH321 inbred line, and provide written 
descriptive support for not only every other com plant that could be aossed with 
this line, but also the resulting progeny of each cross. 

As set forth in Reiffin. the purpose of the written description requirement is 
to "ensure that the scope of the right to exclude, as set forth in the claims does 
not overreach the scope of the inventor's contribution to the field of art as 
described in the patent specification." Here the method of producing an inbred 
com plant requires a plant of the Inbred com line LH321 be used as the starting 
material. To that end. to satisfy the written description requirement, the inventor 
"must convey with reasonable clarity to those skilled in the art that, as of ttje Sioa 
date sought, he or she was in possession of the invention" [emphasis added). 
Vas-Cath . The examiner has Indicated that a daim to the plant of the inbred 
com line LH321 is allowable, see &g.. appellant's daim 2. Therefore, in our 
opinion, there can be no doubt that appellant was in possession of this plant, in 
addition to a method of using that plant to cms with any other com plant to 
produce an inbred com plant as set forth in claims 17-19. 21 . 24. 30 and 31 . 

In our opinion, it matters not what the other com plants are. or what the 
progeny of a cross between the LH321 inbred line and some other com plant 
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represents. The inventions of claims 17-19. 21. 24. 30 and 31 are drawn to the 
use of the LH321 inbred line as the starting materiaP to produce an inbred com 
plant. In this regard, we emphasize, the" claims are not drawn to a seed or plant 
that is the result of such a cross. Therefore, we are not persuaded by the 
examiner's assertion (Answer, page 11). 

(t]he product of the method of claim 31. ... would contain 
substantial amounts of non-LH321 genetic material [that] has not 
been characterized or described, because the collection of traits 
that it possesses has not been disclosed, and because it contains 
substantial amounts of non-LH321 genetic material which itself has 
not been described. 

Accordingly, for the foregoing reasons, it is our opinion that appellant has 
"convey[ed] with reasonable clarity to those skilled In the art that, as of the filing 
date sought, [they were] in possession of the invention." Vas-Cath (emphasis 
omitted). Therefore, we reverse the rejection of claims 17-19. 21. 24. 30 and 31 
under the written description provision of 35 U.S.C. [§] 1 12. first paragraph. 

Claims 6 and 26-28 

According to the examiner (Answer, page 13), "[cllaims 26-28 are drawn 
towards L321 plants further comprising a foreign gene ('transgene') which was 
previously isolated as a piece of DNA, and then stably inserted Into the com 
genome by transformation.- The examiner finds, however, that "the specification 
does not describe identified or isolated single loci for all com plant traits." 
Answer, page 14. More specifically, the examiner finds (id,), claims 26-28 



' See Answer, page 1 2, wherein the examiner also recognizes thai "LH321 may be used only ii 
the initial cross...." 
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"broadly encompass single loci that have not been discovered or Isolated." To 
the extent that the examiner is asserting that appellant has not provided an 
enabling disclosure of single loci that have not been identified, we note that to 
satisfy the written description requirement, the inventor "must convey with 
reasonable clarity to those sWHed in the art that, as of the iing da|e sought, he 
or she was in possession of the invention" [emphasis added]. Vas-Cath . 

Nevertheless, it may be that the examiner's concern (Answer, page 22). is 
that "isolated single genes or loci that confer yield enhancement or yield stability 
... have not been discovered or Isolated...." In this regard, we note the 
examiner's assertion (id). -[a]ppellant cannot be in possession of LH321 plants 
transfbmied with gene(s) conferring these traits." The examiner, however, 
provides no evidance to support the assertion that a person of ordinary skill in 
the art would not recognize that single lod for yield enhancement or yield stability 
are known In the art In this regard, we note that appellant discloses 
(specification, paragraph 133). "[mjany single locus traits have been identified ... 
examples ofthese traits Include, but are not limited to. ... enhanced nutritional 
quality, industrial usage, yield stability, and yield enhancement." It appears that 
the examiner has overiooked appellant's assertion that single locus traits for 
yield stability and yield enhancement are well known In the art. To this end. we 
direct the examiner's attention to. for example. United States Patent No. 
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5,936,145 ('145y, issued August 10. 1999. which is prior to the filing date of the 
instant application. For clarity, we reproduce claims 8. 29 and 39 of the '145 
patent below: 

8 A com plant having all the physiological and morphological 

characteristics of corn plant 87DIA4. a sample of the seed of said corn 
plant having been deposited under ATCC Accession No. 203192. 

29. The com plant of claim 8, further comprising a single gene conversion. 

39. The single gene conversion of the com plant of claim 29. where the 
gene confers enhanced yield stability. 

As we understand it. daim 39 of the '145 patent, is drawn to a com plant which 

comprises a single gene conversion, wherein the gene confers enhanced yield 

stability. Thus, contrary to the examiner's assertion It appears, for example, that 

a single gene that confers enhanced yield stability was known in the art prior to 

the filing date of the instant application. We remind the examiner "a patent need 

not teach, and preferably omits, what is well known in the art." Hybritech 

inrnr pnrated V. Monnrlnnal Antibodies. Inc. 802 F.2d 1367. 1385.231 USPQ81. 

94 (Fed. Cir. 1986). 

We remind the examiner that the inquiry into whether the description 
requirement is met must be detemfiined on a case-by-case basis and is a 
question of fact InreWertheim . 541 F.2d 257. 262. 191 USPQ 90. 96 (CCPA 
1 976). A description as filed is presumed to be adequate; unless or until 
sufficient evidence or reasoning to the contrary has been presented by the 



' We note that the assignee of the '145 patent is DeKalb Genetics Corporation T^^^^^^^ of 
the present application is Monsanto Company, the parent of wholly-owned subsidiary DeKalb 
Genetics Corporation. 
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examiner to rebut the presumption. See e^. In re Marzocchi. 439 F.2d 220. 
224. 169 USPQ 367, 370 (CCPA 1971). The examiner, therefore, must have a 
reasonable basis to challenge the adequacy of the written description. 
Accordingly, it is the examiner who has the initial burden of establishing by a 
preponderance of evidence that a person skilled in the art would not recognize in 
an applicanrs disclosure a description of the invention defined by the claims. 
Wertheim . 541 F.2d at 263. 191 USPQ at 97. On this record, the examiner 
provides no evidence to support the assertfon that single loci that govem. for 
example, yield enhancement or enhanced yield stability are not described. 

Furthemiore, we recognize the examiner's assertion (Answer, page 13) 
that "one skilled In the art would not have recognized [alppellant to have been in 
possession of the claimed hybrids or progeny plants as recited in dalml J 6...." 
As we understand it, daim 6 is drawn to a com plant produced by growing the 
seed of com inbred line LH321 further defined as comprising a gene conferring 
male sterility. The examiner has provided no evidence on this record as to why 
such a com plant is not adequately described In appellant's specification. In this 
regard, we note that in the rejection under SS U.S.C. § 112. second paragraph, 
the examiner suggested adding two new daims directed at (1) a method of 
produdng a male sterile com plant comprising transfomning the plant of claim 2 
with a nudeic add molecule that confers male sterility, and (2) a male sterile 
com plant produced by the method set forth above. Accordingly, we are not 
persuaded by the examiner's assertion that the specification does not provide an 
adequate written description of daim 6. 
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Further, we direct the examiner's attention to daim 16 of related Appeal 
Nos. 2005-1506 and 2004-2317. which differ from claim 6 on this record only in 
the variety of com. In addition, we note that the disclosure of Appeal Nos. 2005- 
1506 and 2004-2317 and the Instant application are substantially similar. 
However, in both Appeal Nos. 2005-1506 and 2004-2317 the examiner 
apparently found that appellant's specification provided an adequate written 
description of claim 16 as no rejection of this claim was made under the written 
description provision of 35 U.S.C. § 1 12. first paragraph. Accordingly, we find 
that the examiner has treated daim 6 in a manner that is Inconsistent with the 
prosecution of similar claims in related applications 09/788.334 and 09/771938. 
which is the subject matter of Appeal Nos. 2004-1506 and 2004-2317 
respectively. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. Accordingly, we reverse the rejection of claims 6 and 26-28 under 
the written description provision of 35 U.S.C. [§] 112. first paragraph. 

Summary 

For the foregoing reasons, we reverse the rejection of daims 6. 12-19. 21 , 
24. 26-28. 30 and 31 under the written description provision of 35 U.S.C. § 1 1 2. 
first paragraph. 

Enablement : 

Claims 6. 12-19. 21.24. 26-28. 30 and 31 stand rejected under the 
enablement provision of 35 U.S.C. § 1 12. first paragraph. The examiner finds 
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(Answer, page 39), dalms 27-30 "are broadly drawn towards inbred com plant 
101501 1 further defined as having a genome comprising any single locus 
conversion, encoding any trait; or wherein the single locus was stably Inserted 
into a com genome by transformation." The examiner presents several lines of 
argument under this heading. We take each in turn. 
I. Retaining the moroholoaical fidelitv of the origin al inbred line: 

According to the examiner (Answer, page 30. emphasis added). "[IJt is not 
clear that single loci may be introduced Into the genetic background of a plant 
through traditional breeding, while othenwise maintaining the genetic and 
morphological fidelity of the original inbred variety...." With reference to 
Hunsperger. Kraft, and Eshed the examiner asserts (Answer, page 38), "[tjhe 
rejection raises the Issue of how linkage drag hampers the insertion of single 
genes alone Into a plant by backcrosslng. while recovering aM of the original 
plant's genome." 

We note, however, that claims 26-28 (those which are drawn to a plant 
transformed with one or more transgenes) do not require that the plant maintain 
the genetic and morphological fidelity of the original inbred variety. Nor do 
claims 26-28 require that the resultant plant retain all of the "original plant's 
genome" as a result of a backcrosslng technique. As appellant explains 
(specification, paragraph 41. emphasis added), 

[s]ingle locus converted or conversion plant refers to plants which 
are developed by a plant breeding technique called backcrosslng 
wherein essentially all of the desired morphological and 
physiological characteristics of an Inbred are recovered in addition 
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to the Single locus transferred into the inbred via the baclccrossing 
technique or via genetic engineering. 

We find nothing in the appellant's specification to indicate that the single locus 
converted plant retains aH of the morphological and physiological traits, or aH of 
the genome, of the parent plant in addition to the single locus transferred vji the 
backcrossing technique. Accordingly, we disagree with the examiner's 

assertions to the contrary. 

Further, while the examiner does not explain the basis for the rejection of 
claim 6 under this heading, we note as discussed sufira, daim 6 is drawn to a 
com plant produced by growing the seed of com inbred line LH321 further 
defined as comprising a gene conferring male sterility. In this regard, we note 
that appellants specification discloses (paragraph 19). "several methods of 
conferring genetic male sterility (that are] available pn the art]." We find no 
evidence in the Answer to suggest this disclosure in appellant's specification is 
incorrect, or insufTicient. In addition, we note that the examiner's rejection of 
claim 6 is inconsistent with the manner in which a similar claim was treated in 
related applications 09/788.334 and 09/771 .938. the subject matter of Appeal 
Nos. 2004-1508 and 2004-2317 respectively. Claim 16 of related applications 
09/788.334 and 09/771 .938. differs from daim 6 of the instant application only 
with regard to tlie com variety. Nevertheless, while the disclosure in these 
related applications is substantially similar to the disdosure of the instant 
application, claim 1 6 was not rejected under the enablement provision of 35 
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U.S.C. § 1 12, first paragraph, In either of related applications 09/788.334 or 
09/771,938. 

Further, we recognize appellant's argument (Brief, page 16) that the 
examiner failed to establish a nexus between Hunsperger-s discussion of 
petunias: Kraft's discussion of sugar beets; and Eshed's discussion of tomatoes, 
and the subject matter of the instant application - com. Absent evidence to the 
contrary, we agree with appellant (id), "the [examiner's] indication'^' that the 
references concerning petunias, sugar beets and tomatoes apply to com Is 
made without any support." That the examiner has failed to Identify (Answer, 
page Answer, page 38) an example "In the prior art of plants in which linkage 
drag does not occur." does not mean that linkage drag is expected to occur In 
com breeding, whteh according to appellant (Brief, page 1 6) "Is extremely 
advanced and well known in the art." In this regard, we agree with appellant 
(Brief, pages 16-17). the examiner has improperty placed the burden on 
appellant to demonstrate that the examiner's unsupported assertion Is not true. 
We remind the examiner, as set forth in InreWrioht. 999 F.2d 1 557. 1 561-62. 27 
USPQ2d 1510. 1513 (Fed. Cir. 1993): 

When rejecting a claim under the enablement requirement of 
section 1 12, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of 
protection provided by that dalm Is not adequately enabled by the 
description of the Invention prpvkled In the specification of the 
application; this includes, of course, providing sufficient reasons for 
doubting any assertions in the specification as to the scope of 
enablement 



» See Answer page 38. wherein the examiner asserts TQinkage drag appears to be a 
phenomenon that occurs in all plant types." 
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II. nnrn molecular genetic markers: 

According to the examiner (Answer, page 27). 

Inio guidance has been provided for the identification of any 
molwular genetic markers such as restriction fragment length 
polymorphisms [RFLPsl as claimed in daim 31 therein said 
genetic molecular markers have been demonstrated to be nked to 
Sm genes conferring agronomically desirable trafts jr^^^^^^^^^ to 
breed and obtain improved com genotypes using LH321 as the 
starling material. 

Admittedly, we find the examinees statement less than clear. However, 
as we understand it the examiner finds that the specification foils to enable claim 
31 because a link between genes conferring agmnomically desirable traits and 
RFLPs has not been established: However, as we understand claim it. daim 31 
isdrawntoamethodbfusingaplantf.omtheLH321 inbred com line as the 

source of plant breeding material in the development of a com plant in a com 
plant breeding program using plant breeding tediniques which are selected from 

the group consisting of: recurrent selection, backcrossing, pedigree breeding. 
RFLP enhanced selection, genetic marker enhanced selectkjn. and 
transfbmiation. As appellant disdoses (specification, paragraph 3). -[t]he 
complexityofinheritanceinfiuenceschoiceofthebreedingmethod.- Appellant 
then provides a description of various breeding methods. §egag.. specification, 
paragraphs 3-13. In addrtion. appellant discloses (specification, ape 14). several 
reference books wherein Ascriptions of other breeding methods that are 
commonly used for different traits and crops can be found In addition, 
appellant provides a description of various maricer genes. Seee^. 
specification, paragraphs 69-75. Further, appellant discloses (specification. 



ft. rtfv 
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paragraph 91). "[flor the relatively small number of transgenic plants that show 
higher levels of expression, a genetic map can be generated, primarily via 
conventional FRLP. PCR and SSR analysis, which Identifies the approximate 
chromosomal location of the integrated DNA molecule." In addition, appellant 
provides a reference "for exemplary methodologies in this regard..." Id Faced 
with this disclosure, the examiner provides no evidence to support his assertion 
that appellant's specification does not provide an enabling disclosure of the 

invention set forth In claim 31 . 

As set forth in m re Maizocchi . 439 F.2d 220. 224. 169 USPQ 367. 370 

(CCPA 1971), the burden is on 

the Patent Office, whenever a rejection on this basis is made, to 
explain why it doubts the truth or accuracy of any statement in a 
supporting disclosure and to back up assertions of its own with 
acceptable evidence or reasoning which is Inconsistent with the 
contested statement. Othenvise, there would be no need for the 
applicant to go to the trouble and expense of supporting his 
presumptively aojurate disclosure. 

On this record, we find only the examiner's unsupported conclusions as to why 

the specification does not enable the claimed invention. We remind the 

examiner that nothing more than objective enablement is required, and therefore 

it is irrelevant whether this teaching is provided through broad tenninology or 

illustrative examples. Marzocchl. 439 F.2d at 223. 169 USPQ at 369. In the 

absence of an evidentiary basis to support the rejection, the examiner has not 

sustained his initial burden of establishing a prima facie case of non^nablement. 

In this regard, we note that the burden of proof does not shift to appellant until 
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the examiner first meets his burden. Marzocchi. 439 F.2d at 223-224. 169 

USPQ at 369-370. 

Accordingly, we are not persuaded by the examiner's comments. 

III. Non-exemplifip ri breeding partners: 

The examiner finds (Answer, page 27). "(njo guidance has been provided 
regarding the morphological or genetic compositions of a multitude of non- 
exemplified breeding partners for crossing with LH321 According to the 
examiner this is true whether a single cross Is prefomned to produce a hybrid 
com plant as claimed in claims 12-16. or multiple crosses with non-LH321 
parents over multiple generations as claimed in claims 19. 21. 24. 30 and 31. 
with or without multiple non-disclosed parents. 
Claims 12-16: 

As discussed suera. the examiner has Interpreted these claims as 
directed to the product ofa single cross Of a LH321 plantand a non-LH321 plant. 
See Answer, page 5. and 27. Accordingly, as we understand this record, claims 
12-16 are drawn lo F, hybrid seed, plant, or plant parts. The claims do not 
require the hybrid to express any particular morphological or physiological 



- we note thai the examiner Mudes daim 14 m a discusswn of "^Jj « ^"^J**^^^^^^ 
LH321 oarents over multiple generations.* However, as we understand the claim, daim 14 is 
^ Srsead Drodu(»d by growing the com plant of claim 1 3 and harvesting the resultant 
^sT^^^T^^^ tha?the examL has inadvertently included claim 14 together 
iS^daSns 79I1 24. 30 and 31 . As we understand daim 14. it should have been .nduded with 
Ir?eLofdSl2. 13.15and16. S^ej. Answer, page 5. wherein the examiner^s 
UeatSS^Saims 1M6 together as "drawn towards any hybrid com seed produced by the 
pro(Ss of S inbred <^ P'«"' '■H321 with any second, distinct inbred com plant; and 
a^^ybrS^r^ Pl^l produced by growing said hybrid com seed (claims 1^ 6) A^^^^^ 
Seconsidered the examinees argument regarding claim 14 together withdaois 12. 13. 15 



and 16. 
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characttH*. Nor do the elate re<^i-elhatapartiaHar™n^.H321 com variety 
t« used. All thai is tequired by the daime Is that the F, hybrid has one parent 
that is a plant of com variety LH321. 

Since the examiner has indicated that the seed and the plant of the inbred 
line LH321 are aHowable claims 1 and 2), there can be no doubt that the 
specification provides an adequate written description of this iibred com line. In 
addi6on.theexar,^ner recognizes (Answer.page7)thatappellanrsspaclfication 

describes (bur exemplary hybrids wherein one parent was a plant of the inbred 
com «ne LH321 . HS m. specification, pages 31-33. Accordingly, it is unclear 
to this merits panel what addtaiai enabling description is necessary, in our 
opinion, appellanrs specification provides an enabling description of F, hybrkls 
wherein one parent Is a com plant of the UH321 Inbred line. 
pjaimg 17-19. ? i i>*.30and31: 

We understand these claims to be drawn to methods of producing plante 
derived from LH321. Stated differently, the claims are drawn to ri«thods of 
using imZi inbred com plants as the starting material to produce other inbred 
tos. in our opinion, it matters not what the other com plants are. or what the 
pn^eny of a cross between the U021 inbred line and some other com plant 
represents. Theimrentionsofclate1M9.21,24,30ar«131 aredrawntothe 
use of the UH321 Inbred line as the starting material" to produce an inbred com 
plant in tNs regard, we emphasize, these daims are not drawn to a seed or 



" See Answer, page 
the initial cross..-' 



'^^^^ the examiner also recognizes that "LH321 may be used only in 
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plant that is the result of such a cross. The examiner has provided no evidence 
on this record that person of ordinary skill in the art could not produce another 
inbred line, which uses a com plant of the LH321 inbred line as the starting 
material. Therefore, we are not persuaded by the examiner's unsupported 

assertions to the contrary. 

Accordingly, for the foregoing reasons, we reverse the rejection of claims 
6, 12-19. 21. 24, 26-28. 30 and 31 under the enablement provision of 35 U.S.C. 
§112. first paragraph. 

SUMMARY 

We reverse the rejection of claims 6 and 26-28 under 35 U.S.C. § 1 12, 

second paragraph. 

We reverse the rejection of claims 6. 12-19. 21. 24. 26-28. 30 and 31 
under the written description provision of 35 U.S.C. § 112. first paragraph. 

We reverse the rejection of claims 6. 12-19, 21. 24. 26-28. 30 and 31 
under the enablement provision of 35 U.S.C. § 112. first paragraph. 
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We do not reach the merits of the rejection of claim 8 under 35 U.S.C. 
§ 1 1 2. second paragraph, which was not presented for our review in this appeal. 



REVERSED 



Toni R. Scheiner 
Administrative Patent Judge 




Donald E. Adams 
Administrative Patent Judge 

Lora M. Green 
Administrative Patent Judge 
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Before SCHEINER. ADAMS and GREEN. Administrative Patent Judfles. 
ADAMS. Administrative Patent Judge . 

nPniSIQN ON APPEAL 

This is a decision on the appeal under 35 U.S.C. § 134 from the 
examiner's final rejection of claims 3. 6. 1 1 . 14-20 and24-31 . The examiner has 
indicated that claims 1, 2. 5. 7-10. 12. 13 and 21-23 are allowable. Claim 4 is 
cancelled. 



' This appeal is substantialV similar to Appeal No. 2004-1 503. Application No 09/606.808. 
Appeal No. 2004-1506. Application No. 09/788.334; Appeal No. 2004-1968. AppHcaton Na 
10/00 031 1 • Appeal No. 2004-2317. Application No. 09/771 .938; and Appeal No. 2005^396. 
ADollMtion No. 10/077.589, which all share the same assignee. Monsanto Company, the parent 
ofwhoily-owned subsidiary DeKalb Genetics Corporation. Accordingly we have considered these 
appeals together. 

« We note that appellant waived his request for Oral Hearing. See Paper received December 3. 
2004. 
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Claims 3, 6, 15. 16. 17, 27, 28 and 30 are illustrative of the subject matter 
on appeal and are reproduced below. In addition, for convenience, we have 
reproduced allowable claims 2 and 5 below: 

2 A population of seed of the com variety 1026458. wherein a sample of the 
' seed of the com variety 1026458 was deposited under ATCC Accession 
No. PTA-3228. 

3. The population of seed of claim 2. further defined as an essentially 
homogeneous population of seed. 

5 A corn olant produced by growing a seed of the com variety 1026458, 
wh^l a sa^^^^^ of the sLd of the com variety 1026458 was deposited 
under ATCC Accessfon No. PTA-3228. 

6. The com plant of claim 5. having: .«T,hi^ft./,r 

(a) an SSR profile In accordance with the profile shown in Table 6. or 

(b) an isozyme typing profile in accordance with the profile shown in 
Table 7. 

15 Acomplantcapableofexpressingallthephysiologicaland 
morphological characteristics of the com variety 1026458. wherein a 
sample of the seed of the com variety 1026458 was deposited under 
ATCC Accesston No. PTA-3228. 

16. The com plant of claim 15, further comprising a nuclear or cytoplasmic 
gene conferring male sterility. 

1 7 A tissue culture of regenerable cells of a plant of com variety 1026458. 
wherein the tissue is capable of regenerating plants capable of 
expressing all the physiological and morphological charactenstics of the 
corn variety 1026458, wherein a sample of the seed of the corn vanety 
1026458 was deposited under ATCC Accession No. PTA-3228. 

27. The com plant of daim 5. further defined as having a genome comprising 
a single locus conversion. 

28. The com plant of claim 27, wherein the single locus was stably inserted 
into a com genome by transformation. 

30 The com plant of daim 27. wherein the locus confers a trait selected from 
' the group consisting of hert)icide tolerance: insect resistance: resistance 
to bacterial, fungal, nematode or viral disease; yield enhancement; waxy 
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Starch; improved nutritional quality; enhanced yield stability; male sterility 
and retstoration of male fertility. 

The references relied upon by the examiner are: 

Hunsperger et al. (Hunsperger) 5.523.520 Jun. 4. 1996 

Eshed et al. (Eshed). -Less-Than-Additive Epis^tic Werac^^^^^ of Quantitative 
Trait Loci in Tomato." Genetics . Vol. 143. pp. 180M7 (1996) 

Kraft et al. (Kraft). "Linkage Disequilibrium and Fingey rin^^^^^^^ Sugar Beet." 
Tf..»r.«.oi«nH Ap plied Genetics . Vol. 101 . pp. 323-36 (2000) 

rtPOilKins OF REJECTION 
Claim 3 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrase -an essentially homogeneous population 
of seed." 

Claim 14 stands rejected under 35 U.S.C. § 1 12. second paragraph as 
indefinite in the recitation of the phrase "lajn essentially homogeneous 
population of com plants produced by growing the seed of the com variety 
1026458." 

Claims 6 and 11 stand rejected under 35 U.S.C. § 112. second paragraph 
as indefinite in the recitation of the phrase "in accordance with." 

Claims 15. and 17-20» stand rejected under 35 U.S.C. § 112. second 
paragraph as indefinite in the recitation of the phrase "capable of expressing." 



3 According to the examiner (Answer, pages 12 and 13). sin(« claims 18 and 19 depend from 
claim 17 they are hcluded In this rejection. 



...... '••-<**-^ WW*****" 
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Claims 16 and 27-20' stand rejected under 35 U.S.C. § 1 12. second 
paragraph as failing to limit the scope of the claims from which they depend. 

Claim 28 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of -the article 'a' in the recitation 'wherein the single 
locus was stably inserted into a com genome." 

Claim 30 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrases "yield enhancement." "improved 
nutritional quality." and "enhanced yield stability." 

Claims 6. 1 1 . 24^1» stand rejected under the written description provision 

of 35 U.S.C. § 1 12, first paragraph. 

Claims 27-30 stand rejected under the enablement provision of 35 U.S.C. 

§112. first paragraph. 
We reverse. 

U.S.C. 81 l>»WaP,H " Tbe as««» as claims 28 and 30. ea* 

s?:L"i««sr^csfa:'c^.. 

included claims 28-30 with this ground of rejection, 
limit claim 25 from which » depends. 
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BACKGROUND 

The present 'Invention relates to Inbred com seed and plants of the 
variety designated 1026458. and derivatives and tissue cultures thereof." 
Specification, page 2. According to appellant (specification, page 28). "laj 
description of the physiological and morphological characteristics of com plant 
1026458 is presented in Table 3" of the specification, pages 28-29. On this 
record the examiner has Indicated that claims drawn to plants, plant parts, and 
seed of the com variety designated 1026458 are allowable. See e^. claims 1.2. 
5. MO. 12 and 13. and Answer, page 2. wherein the examiner states -[cjlalms 1 . 
2. 5, 7-10, 12 [and] 13 ... are allowed." 

A second aspect of the present Invention comprises hybrid plants and 
processes "for producing [first generation (F,) hybrid«J com seeds or plants, 
which ... general^ comprise crossing a first parent com plant with a second 
parent com plant wherein at least one of the first or second parent com plants is 
a plant ofthe variety designated 1026458." Specification, pages 7-9. On this 
record the examiner has indicated that claims drawn to a process of producing 
com seed wherein the process comprises crossing a first parent com plant with a 
second parent com plant are allowable. See e^. claims 21-23 and Answer, 
page 2. wherein the examiner states claims "21-23 are allowed." 



Z ^ „«t«»h«*necification(Dage 21). a F, hybrid is "(t]he first generation progeny of the 
IZL^Z^ms^ claims 24 and 25)referloF. hybnds. 
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A third aspect of the present Invention comprises single locus converted 
plants of the com variety 1026458. Specification, page 6. As appellant explains 
(specification, page 23. emphasis added), single locus converted (conversion) 
plants are those plants 

which are developed by a plant breeding technique called 
backcrossing wherein essentiallv aH of the desired morphological 
and physiological characteristics of an inbred are recovered in 
addition to the characteristics conferred by the single locus 
transferred into the inbred yja the backcrossing technique. A single 
locus may comprise one gene, or In the case of transgenic plarits 
one or more transgenes Integrated into the host genome at a single 
. site (locus). 

As appellant explains (specification, page 31): 

Many single locus traits have been Identified that are not regulariy 
selected for in the development of a new inbred but that can be 
improved by backcrossing techniques. Single locus traits may or 
may not be transgenic; examples of these traits Include, but are not 
llmHed to, male sterility, waxy starch, herbicide resistance, 
resistance for bacterial, fungal, or viral disease, insect resistance, 
male fertility, enhanced nutritional quality, industrial usage, yield 
stability, and yield enhancement. These genes are generally 
inherited through the nucleus, but may be inherited through the 
cytoplasm. Some known exceptions to this are genes for male 
sterility, some of which are inherited cytoplasmically. but still act as 
single k)cus traits. 

A final aspect of the present Inventton is directed to a process of 
producing an inbred com plant derived from a plant of the com variety 1026458. 
See e^, claim 31 . According to appellant's speclffcation (bridging paragraph, 
pages 10-11), 

the present invention provides a method of producing an inbred 
com plant derived from the com variety 1026458. the method 
comprising the steps of: (a) preparing a progeny plant denved from 
com variety 1026458. wherein said preparing compnses crossing a 
plant of the com variety 1026458 with a second com plant, and 
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Wherein a sample of the seed of com variety 1026458 has been 
depS under ATCC Accession No. PTA.3228; (b) crossing he 
orogeny plant with itself or a second plant to produce a seed of a 
Droqeny plant of a subsequent generation: (c) growing a progeny 
Z of a subsequent generation ftom said seed ofa progeny plant 
of a subsequent generation and crossing the progeny plant of a 
subsequentgeneratlonwithltselforasecondplant: and{d) 
repeating steps (c) and (d) for an addition 3-1 0 generations to 
produce an inbred com plant derived from the com vanety 1026458. 
In the method, it may be desirable to select particular plants 
resuming from step (c) for continued crossing according to steps (b) 
and S By se^^^^^ plants having one or more desirable trarts. an 
nbred com plant derived from the com variety 1026458 is obtained 
which possesses some of the desirable traits of corn vanety 
1026458 as well potentially other selected traits. 

According to the examiner (Answer.page 36). "Mhe patentability of the method 
of daim 31 does not lie in the acts of the process, which are the simple acts of 
crossing com plants, allowing progeny seed to be produced, and growing 
progeny plantsfrom the seed...." Therefore, as we understand this aspect of the 
claimed invention (e^. claim 31 ). the intent is not to claim a specific inbred com 
plant-resulting from the claimed process. See daim 31. Instead, as we 
understand it. daim 31 is drawn to a process wherein an.lnbred com plant Is 

derived from the com variety 1026458. 

As appellant explains (specification, page 3). 

The development of unifomi com plant hybrids requires the 
development of homozygous Inbred plants, the cros^mg of these 
inbred plants, and the evaluation of the cresses. P^dHc^^fJ to 
and recurent selection are examples of breeding methods used to 
developlnbred plants from breeding populations. Those breeding 
methods combine the genetic backgrounds from two or more 
inbred plants or various other broad-based sources into breeding 
pools from which new inbred plants are developed by selfing and 
seledion of desired phenotypes. The new inbreds are crossed wrth 
other Inbred plants and the hybrids from these crosses are 
evaluated^ detemiine which of those have commercial potental. 
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We emphasize, that while "new inbreds" having commercial potential may result 
from the method set forth in daim 31, the claim does not encompass any specific 
plant that is produced as a result of the method. Rather the daim encompasses 
only a method of producing an inbred com plant that is "derived" from the corn 
variety 1026458. The examiner has indicated that a daim drawn to a com plant 
of the com variety 1026458 Is allowable. See daim 5, and Answer, page 2. 
wherein the examiner states that daim 5 is allowed. 

Against this backdrop, we now consider the rejections of record. 

DISCUSSION 

Definiteness: 

Claims 3, 6, 1 1 , 14-20 and 27-30 stand rejected under 35 U.S.C. § 112, 
second paragraph. For the following reasons we reverse. 

Claim 3 

Claim 3 depends from independent daim 2, and stands rejeded under 35 
U.S.C. § 1 12, second paragraph as Indefinite in the recitation of the phrase "an 
essentially homogeneous population of seed...." Answer, page 4. According to 
the examiner (ii). daim 2 is drawn to "[a) population of seed of the com variety 
1026458. wherein a sample of the seed of the com variety 1026458 was 
deposited under ATCC Accession No. PTA-3228." Thus, the examiner finds 
(Answer, page 5), the population of seed set forth in daim 2 "is a homogeneous 
population of seed of com variety 1026458." Accordingly, the examiner finds 
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(id). "It]he recitation, 'essentially homogeneous,' in claim 3 ... appearls] to be 
superfluous." 

However, as disclosed in appellant's specification (page 5), 

[elssentially homogeneous populations of inbred seed are those 
that consist essentially of the particular inbred seed, and are 
generally free from substantial numbers of other seed, so that the 
inbred seed fonns between about 90% and about 1 00% of the total 
seed, and preferably, between about 95% and about 100% of the 
total seed. 

Accordingly, we disagree with the examiner's assertion (Answer, page 6) 
that claim 3 is unclear simply because it may contain seed other than the seed of 
the com variety 1026458. We remind the examiner that daim language must be 
analyzed "not in a vacuum, but always in light of the teachings of the prior art 
and of the particular application disclosure as it would be interpreted by one 
possessing the ordinary skill in the pertinent art" In re Moore. 439 F.2d 1232. 
1 235, 169 USPQ 236. 238 (CCPA 1971). Here, notwithstanding appellant's 
comments', it is our opinion that a person of ordinary skill in the art would 
recognize that an essentially homogeneous population of seed of the com 
variety 1026458 Is a populatton of seed that is generally free from substantial 
numbers of other seed, e.g.. wherein com variety 1026458 seed fornis between 
about 90% and about 100% of the total seed In the population.' 



' According to appellant (Brief, page 7). ar» essentially homogeneous population of seed, is a 
population of seed that could be of non-uniform size and shape. 

» Cf. the examiner's statement (Answer, page 6). "amending claim 3 to read ;ia]n essentially 
hOTogeneous population of com seeds consisting essentially of seed of claim 1'. would obviate 
this rejection.* 
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Accordingly, we reverse the rejection of claim 3 under 35 U.S.C. § 1 12, 
second paragraph. 

Claim 14 

Claim 14 stands rejected under 35 U.S.C. § 112, second paragraph as 
indefinite In the recitation of the phrase "(ajn essentially homogeneous 
population of com plants produced by growing the seed of the com variety 
1026458." Answer, page 6. According to the examiner (ii), "Itjhe 1026458 seed 
can only produce 1026458 plants. ... (Therefore,) [tjhe population can ... only 
consist of 1026458 plants." Accordingly, the examiner finds it unclear "why the 
population is referred to as 'essentially homogeneous,' since such populations 
can comprise more than one variety of plant" Answer, bridging sentence, pages 
6-7. 

As appellant discloses (specification, page 6), "[t]he population of inbred 
corn seed of the invention can further be particularly defined as being essentially 
free from hybrid seed. The inbred seed population may be separately grown to 
provide an essentially homogeneous population of Inbred com plants designated 
1026458." As we understand the claim, growing the seed of claim 3, for example, 
would produce an essentially homogeneous population of com plants of the com 
variety I026458.O 



» Cf. The examiner's statement (Answer, page 8). amending claim 14 "to read, '[a]n essentially 
homogeneous population of com plants produced by growing a population of com seed consisting 
essentialy of the seed of com plant 1026458.. .' would obviate the rejection." 
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In addition, we direct the examiner's attention to Appeal No. 2005-0396, 
wherein a claim similar to claim 14 was presented for our review. In Appeal No. 
2005-0396, the examiner of record indicated that claim 14. directed to -[ajn 
essentially homogeneous population of com plants produced by growing the 
seed of the com variety 1180580...." was allowable. Accordingly, we find that the 
examiner has treated daim 14 in a manner that is inconsistent with the 
prosecution of claim 14 In 2005-0396. As we understand it. the only difference 
between claim 14 as it appears in Appeal No. 2005-0396 and the Instant appeal 
Is the variety of com seed from which the plant is produced. 

Accordingly we reverse the rejection of claim 14 under 35 U.S.C. § 1 1 2, 
second paragraph. 

Claims 6 and 11 

Claims 6 and 1 1 stand rejected under 35 U.S.C. § 1 12, second paragraph 
as Indefinite In the recitation of the phrase "in accordance with." According to the 
examiner (Answer, page 9). it is unclear If a plant "that generally follows the trend 
of the profile of Table 6, but which differs at one or a few loci, [would] be 
considered in 'conformit/ or 'in accordance' with the profile of Table 6." 

On this record, we understand the phrase "in accordance with" as It is 
used In claims 6 and 1 1 to mean "the same"» Stated differently, we understand 
the claims to read: 



« Cf Aooeal Nos 2004-1506 and 2004-2317. which use similar language for claims directed to 
difflrercom varieties. In this regard, we note that during the February 10. 2M5 oral hea^^^^ 
Appeal Nos. 2004-1506 and 2004-2317. appellant's representative confirmed that the phrase in 
accordance vwth" was intended to mean "the same". 



Appeal No. 2004-2343 ^ 
Application No. 09/772.S20 

6. The com plant of claim 5, having: 

(a) the same SSR profile as shown in Table 6: or 

(b) the same Isozyme typing profile as shown in Table 7. 

11. The plant partof daim 10. wherein said cell Is further defined as having: 

(a) The same SSR profile as shown in Table 6: or 

(b) The same isozyme typing profile as shown In Table 7. 

Accordingly we reverse the rejection of claims 6 and 1 1 under 35 U.S.C. 
§112. second paragraph. 

Claims 15 and 17-20 
Claims 15. and 17-20 stand rejected under 35 U.S.C. § 112. second 
paragraph as indefinite In the recitation of the phrase "capable of expressing." or 
"capable of regenerating." According to the examiner (Answer, page 9). the 
claims do "not make dear If the plant actually expresses the traits, or when or 
under what conditions the traits are expressed." In this regard, the examiner 

finds (Answer, page 10), 

while the plant has the capacity to express the characteristics, for 
some reason it may not. Certain characteristics of a plant are 
expressed only at certain times of its life cyde. and are incapable 
of being expressed at other times. The colors of flower parts such 
as silks, or fruit parts such as husks, are examples. The promoters 
of many genes conferring traits require a transcription factor to 
become active. Is a plant that has such a gene, but not the 
transcription factor, considered "capable of expressing" that gene, 
and the trait associated with that gene, and is such a plant 
encompassed by the dalms? 

To address the examiner's concems. we find it sufficient to state that if a plant 
has the capadty to express the claimed diaracterisUcs it meets the requirement 
of the claim regarding "capable of." notwithstanding that due to a particular 
phase of the life cyde the plant is not currently expressing a particular 
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Characteristic. Alternatively, if a plant is incapable of expressing the claimed 
characteristics at any phase of the life cyde. because it lacks, for example, the 
"transcription factor" required for expression - such a plant would not meet the 
requirement of the claim regarding "capable of." 

Here, we find the examiner's extremely technical criticism to be a 
departure fiom the legally correct 8tandar<l of considering the claimed invention 
from the perspective of one possessing ordinaiy skill in the art. " In our opinion, 
a person of ordinary skill in the art would understand what is claimed. Aingen 

rK..^oiPh.rm.r^uticalCo..Ltd.. 927 F.2d 1200. 1217. 18 USPQ2d 1016. 
1030 (Fed. Cir. 1991). We find the same to be true for the phrase "capable of 
as set forth in claims 17-20. 

Accordingly we reverse the rejection of claims 15. and 17-20 under 35 

U.S.C. § 112. second paragraph. 

niflirtis 16 and 27-30 

Claims 16 and 27-30 stand rejected under 35 U.S.C. § 1 12. second 
paragraph as failing to limit the scope of the claims from which they depend. 
According to the examiner (Answer, page 1 1 ). since the plant set forth in claim 
16 is male sterile it cannot express ail the morphological and physiological 
characteristics of the male fertile com variety 1026458. Similariy. the examiner 
finds it unclear whether the plant set forth in claim 27 has all the characteristics 
oftheplantsetforthinclalm5.fromwhichclaim27 depends. Id, In response. 



11 ^n,^.,.PT.i p,n^ corp. V. Diamond. 653 F.2d 701. 724. 210 USPQ 521. 546 (CA 1981). 
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appellant asserts (Brief, pages 9-10), claims 16 and 27 simply add a further 
limitation to the claims from which they depend. We agree. 

For example, claim 16 reads on a com plant capable of expressing all the 
physiological and morphological characteristics of the com variety 1026458, 
further comprising a nuclear or cytoplasmic gene conferring male sterility. In our 
opinion, the claims reasonably apprise those of skill in the art of their scope. 
Amgen. As set forth in Shatterproof Glass Com, v. Li bbev-Owens Ford Co.. 758 
F.2d 613, 624, 225 USPQ 634, 641 (Fed. CIr. 1985), "[i]f the daims, read in the 
light of the specifications, reasonably apprise those skilled in the art both of the 
utilization and scope of the invention, and if the language Is as precise as the 
subjed matter pennits. the courts can demand no more." 

Accordingly we reverse the rejection of claims 16 and 27-30 under 35 
U.S.C. § 112, second paragraph. 

Claim 28 

Claim 28 stands rejected under 35 U.S.C. § 1 12, second paragraph as 
Indefinite In the redtatfon of "the artide 'a' in the redtation 'wherein the single 
locus was stably inserted into a com genome.'" According to the examiner 
(Answer, page 13), "(tjhe recitation does not make dear if the genome is that of 
1026458 or that of a different com plant." 

According to appellant's specification (page 23, emphasis removed), a 

"Single Locus Converted (Conversion) Planf refers to 

[pjlants which are developed by a plant breeding technique called 
backcrossing wherein essentially all of the desired morphological 
and physiok}gical characteristics of an inbred are recovered in 
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addition to the characteristics conferred by the single locus 
transferred into the inbred via the backcrossing technique. A single 
locus may comprise one gene, or in the case of transgenic plants, 
one or more transgenes integrated into the host genome at a single 
site (locus). 

AccoKlingly. we agree with appellant (Brief, page 12) "[t]he single locus 
referred to in daim 28 may or may not have been directly inserted into the 
genome of the claimed plant." As we understand the claim, and arguments of 
record, claim 28 presents two possibilities: (1) the single locus is directly inserted 
into the claimed plant and nothing further need be done; or (2) the single locus is 
directly inserted into a different plant, which is then used to transfer the single 
locus to the claimed plant through use of the plant breeding technique known as 
backcrossing. 

In our opinion, the claim reasonably apprises those of skill in the art of its 
scope. Amgen . Accordingly, we reverse the rejection of claim 26 under 35 
U.S.C. § 1 12, second paragraph. 

Claim 30 

Claim 30 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrases "yield enhancement," "improved 
nutritional quality," and "enhanced yield stability." According to the examiner the 
terms "yield enhancement." "improved nutritbnal quality," and "enhanced yield 
stability" are relative and have no definite meaning. Answer, page 1 4. The 
examiner Is correct (Answer, page 14), when a word of degree is used 
appellant's specification must provide some standard for measuring that degree. 
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Seattle Box. Co. v inH.istrial Cratin a & Packing. Inc.. 731 F.2d 818. 826, 221 
USPQ 668. 573-574 (Fed. Cir. 1984). 

On this record, appellant asserts (Brief, page 12), it is "understood the 
enhancement of yield or yield stability and Improved nutritional quality is relative 
to a plant lacking the single locus. The metes and bounds of the daim are thus 
fully understood by one of skill in the art and the use of the temns is not 
indefinite." On reflection, we agree with appellant. The fact that some claim 
language is not mathematically precise does not gerse render the claim 
indefinite. Seattle Box , ac cot fhrth in Shatterproof Glass, "filf the daims. read in 
the light of the specifications, reasonably apprise those skilled in the art both of 
the utilization and scope of the invention, and If the language is as precise as the 
subject matter permits, the courts can demand no more." In our opinion, a 
person of ordinary skill In the art would have understood the enhancement of 
yield or yield stability and improved nutrittonal quality is relative to a plant lacking 
the single locus. 

Accordingly we reverse the rejection of daim 30 under 35 U.S.C. § 1 1 2. 
second paragraph. 



Written DescriPtton : 

Claims 6. 11 . 24. 25 and 27-31 stand rejected under 35 U.S.C. § 1 1 2. first 
paragraph, as the specification fails to adequately describe the daimed 
invention. For the following reasons, we reverse. 
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Claims 24»26" 

Claims 24-26 ultimately depend from claim 23. On this record, the 
examiner has indicated that claim 23 is allowable. Answer, page 2. The 
examiner finds (Answer, page 16). claims 24-26 are drawn to a hybrid plant or 
seed "produced by crossing inbred com plant 1026458 with any second, distinct 

inbred com plant.* 

As we understand it. based on this constnjction of claims 24-26, the 
examiner is of the opinion that since the hybrids inherit only Vx of their diploid" 
set of chromosomes from the plant of com variety 1026458. a person of skill in 
the art would not have viewed the teachings of the specification as sufficient to 
demonstrate that appellant was in possession of the genus of hybrid seeds and 
plants encompassed by claims 24-26. According to the examiner (Answer, page 
22), "It]he fact that any hybrid plant will Inherit half of its alleles from 1026458 
then does not provfde sufficient description of the morphological and 
physiological characteristics expressed by the claimed hybrid plants." 

There is no doubt that the expressed gene products of a hybrid plant, e.g.. 
the morphological and physiological traits, of 1026458 and a non-1026458 com 
plant will depend on the combination of the genetic material inherited from both 
parents. See Answer, page 23. Nevertheless, we disagree with the examiner's 



« We recognize, as does the examiner (Answer, page 22) that appellant's reference to claims 22- 
26 (Brief, page 14) was Intended to be a reference to clairrw 24 and 25. 

According to appellant's specification (page 21). diploid means "a cell or organism having two 
sets of chromosomes." 
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conclusion (jd) that "[tjhe fact that any hybrid plant will inherit half of its alleles 
from 1026458 then does not provide sufficient description of the morphological 
and physiological characteristics expressed by the claimed hybrid plants." 

On these facts, we find it necessary to take a step back and consider what 
is claimed. The claims are drawn to a F, hybrid seed (claim 24) or plant (claim 
25) resulting from a cross between a plant of com variety 1026458 and a non- 
1026458 com variety. The claims do not require the hybrid to express any 
partwular morphok)glcal or physiok)glcal characteristic. Nor do the claims 
require that a particular non-1026458 com variety be used." All that is required 
by the claims is that the hybrid has one parent that Is a plant of com variety 
1026458. Since the examiner has indicated that the seed and the plant of the 
com variety 1026458 are allowable feeg claims 1 and 5). there can be no doubt 
that the spedftoation provides an adequate written description of this com 
variety. In addition, the examiner appears to recognize (Answer, pages 24-25) 
that appellant's specification describes an exemplary hybrid wherein one parent 
was a plant of the com variety 1026458. see e^. specification, pages 53-57. 
Accordingly, it Is unclear to this merits panel what additional description is 
necessary. 

As set forth In Rpiffin v. Microsoft Coro.. 214 F.3d 1 342. 1 345. 54 
USPQ2d 1915. 1917 (Fed. Gir. 2000). the purpose of the written description 



'* Accordmo to appellant (Brief, page 16), "hundreds or even thousands of different inbred corn 
line^ere^eB knL to fhose of skill in the art prior to the filing (date! of the .nstent application, 
each of which could be crossed to make a hybrid plant with in the scope of the claims. 
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requirement is to "ensure that the scope of the right to exclude, as set forth in the 
claims does not overreach the scope of the inventor's contribution to the field of 
art as described in the patent specification." Here the hybrid seed or plant has 
one parent that Is a plant of the com variety 1026458. To that end. to satisfy the 
written description requirement, the Inventor "must convey with reasonable clarity 
to those skilled in the art that, as of the ffling date souoht . he or she was in ^ 
possession of the invention" [emphasis added]. Vas-Cath Inc. v. Mahurkar. 935 
F.2d 1555. 1563^. 19 USPQ2d 1111. 1117 (Fed. Cir. 1991). Forthe foregoing 
reasons It is our opinton that appellant has provided an adequate written 
description of the subject matter set forth in claims 24-26.'* 

We recognize the examiner's argument relating to SSR and Isozyme 
mariters (Answer, pages 28-33). as well as the examiner's arguments 
conceming a correlation between the hybrid's genome structure and the function 
of the hybrid plant (Answer, pages 24-27). However, for the foregoing reasons, 
we are not persuaded by these arguments. 

Claims 6 and 1 1 

Claims 6 and 11 depend ultimately upon claim 5. On this record, the 
examiner has indicated that claim 5 Is altowable. Answer, page 2. 

According to the examiner (Answer, page 17), while the specification 
provMes the locus names and allele numbers of the SSR mariners, the 
speclficatton does not provide the actual nucleotide sequences that make up the 

Again, we note as set forVn In n. 3. thai daim 26 does not appear to furtJier limit the scope of 
claim 25 from which it depends. 
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markers. According to the examiner (idj. "names of loci alone do not descritw 
the structures of the markers themselves. Without a description of the 
sequences of the markers, one cannot confinn their presence." In response, 
appellant points out (Brief, page 13), "the SSR markers were from Cetera 
AgGen, Inc.. which provides a commercial service for genotyping of maize 
varieties." In other vwjrds, a person of ordinary skill in the art could use the 
commercially available service provided by Celera AgGen, Inc. to detemnine 
whether a com plant produced by growing a seed of the com variety 1026458 
has an SSR profile which is the same as that shown in Table 6. Therefore, it is 
unclear to this panel why the examiner believes that such a disclosure fails to 
provide adequate written descriptive support for the claimed invention." 
Accordingly, we are not persuaded by the examiner's argument. 

Regarding the Isozyme typing profile, the examiner finds (Answer, page 
1 7), Table 7 piovides names of lod where isozyme markers reside, for three 
different com plants, and a numerical value that represents the numbers of 
alleles at isozyme loci types. The nucleotide sequences that make up these loci 
are not described." In response, appellant points out (Brief, page 13), the 
isozyme "markers are well known and isozyme analysis in general [is] very well 
known having been used for decades." In this regard, we remind the examiner 



'6 We are not persuaded by the examiner's assertion (Answer, page 31) "that the (commercially 
available) service used to detect SSR markers is currently available is not a guarantee that it will 
remain so for the life of a patent issuing from the application." Cf. In re Metcalfe, 410 P2d 1 378. 
1 382, 161 USPQ 789, 792-3 (CCPA 1969). 
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that the inquiry into whether the description requirement is met must be 
detemiined on a case-by-case basis and is a question of fact. In re Wertheim. 
541 F.2tf 257. 262, 191 USPQ 90. 96 (CCPA 1976). A description as filed is 
presumed to be adequate; unless or until sufficient evidence or reasoning to the 
contrary has been presented by the examiner to rebut the presumption. See 
e^. InreMarzocchi . 439 F.2d 220. 224. 169 USPQ 367, 370 (CCPA 1971). 
The examiner, therefore, must have a reasonable basis to challenge the 
adequacy of the written description. Accordingly, it is the examiner who has the 
initial bur^len of establishing by a preponderance of evidence that a person 
skilled in the art would not recognize in an applicant's disclosure a description of 
the invention defined by the claims. Wertheim . 541 F.2d at 263. 191 USPQ at 
97. On this record, the examiner provides no evidence to support the assertion 
that simply because appellant has not provided the sequences that make up the 
loci for particular isozymes, appdilant'S specification does not adequately 
describe the claimed inventton. Accordingly, we are not persuaded by the 
examiner's argument. 

The examiner finds (Answer, page 21), claims 6 and 11 require that the 
claimed plant or plant cell exhibit either the claimed SSR profile or the isozyme 
profile. According to the examiner (jcL), "Whe genome of the cells of the 1026458 
seed deposited with the ATCC has both the SSR profile and the isozyme typing 
profile shown in Tables 6 and 7 for that plant. No plant is described in the 
specification that has one genetic marker profile but not the other." The 
examiner's concem appears to be misplaced. To the extent that the examiner is 
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concerned that the claim is open to read on a plant other than a com plant 
produced by growing a seed of the com variety 1026458, we remind the 
examiner that both claims 6 and 1 1 ultimately depend from claim 5", which is 
drawn to "(a] com plant produced by growing a seed of the com variety 
1026458...." 

it appears that the examiner may have read claims 6 and 1 1 as drawn to 
a com plant or plant cell having only one of the recited profiles. However, as we 
understand claims 6 and 11, determining whether the claimed com plant (claim 
6) or plant cell (daim 1 1) has one of the profiles does not mean that the plant, or 
plant cell would not also exhibit the other profile. 

In additbn, we direct the examiner's attention to claims 6 and 1 1 of 
Appeal No. 2005-0396. As we understand it, notwithstanding differences In the 
SSR and isozyme profiles, the disclosure In the specification as well as the 
language of the claims Is substantially similar to that of the instant application. 
Nevertheless, the examiner in Appeal No. 2005-0396 apparently found that 
appellant's specification provided an adequate written description of the claimed 
invention as no rejection of claims 6 and 1 1 was made under the written 
description provision of 35 U.S.C. § 112, first paragraph in Appeal No. 2005- 
0396. Accordingly, we find that the examiner has treated claims 6 and 1 1 in a 
manner that is inconsistent with the prosecution of similar claims in related 
application 10/077,589, which is the subject matter of Appeal No. 2005-0396. 



" The examiner has indicated that claim 5 is allowable. Answer, page 2. 
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For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 

Claims 27-30 

Accoiding to the examiner (Answer, page 18). "lc]laims 27-30 are drawn 
towards 1026458 plants further comprising a single locus conversion, or wherein 
the single locus was stably inserted Into a com genome by transfonnation." The 
examiner finds, however, that "the specification does not describe identified or 
isolated single loci for all com plant traits." Id, More specifically, the examiner 
finds (ii). claims 27-30 "broadly encompass single loci that have not been 
discovered or isolated." To the extent that the examiner Is asserting that 
appellant has not provided an enabling disclosure of single loci that have not 
been identified, we note that to satisfy the written description requirement, the 
inventor "must com^ey with reasonable clarity to those skilled in the art that, as of 
the ing date sought, he or she wias in possession of the invention" [emphasis 

added). Vas-Cath . 

Nevertheless, it may be that the examiner's concern (Answer, page 35). is 
that "single genes that alone govern 'yield enhancement* or 'enhanced yield 
stabllit/ have not been discovered." In this regard, the examiner asserts 
(Answer, page 36). "the references cited in the specification do not describe 
isolated single genes or loci that confer yield enhancement or yield stability." 
Therefore, the examiner concludes (id,), "[ajppellant cannot be in possession of 
plants further comprising single loci that have yet to be identified." The 
examiner, however, provides no evidence to support the assertion that a person 
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Of ordinary skill in the art would not recognize that single loci for yield 
enhancement or yield stability are laiown in the art. In this regard, we note that 
appellant discloses (specification, page 31). "Nany single locus traits have been 
identified ...examples of these traits include, but are not limited to. ... enhanced, 
nutritional quality, industrial usage, yield stability, and yield enhancement." It 
appears that the examiner has overiooked appellant's assertion that single locus 
traits for yield stability and yield enhancement are well known in the art. To this 
end. we direct the examiner's attention to. for example. United States Patent No. 
5.936.145 ('145)« issued August 10. 1999. which is prior to the filing date of the 
instant application. For clarity, we reproduce claims 8. 29 and 39 of the *1 45 
patent below: 

8. A com plant having all the physiological and moyhologlcal 

charactWistlcs of com plant 87DIA4. a sample of the seed of aid com 
plant having been deposited under ATCC Accession No. 203192. 

29. The com plant of claim 8. further comprising a single gene conversfon. 

39. The single gene conversion of the com plant of claim 29. where the 
gene confers enhanced yield stability. 

As we understand it. claim 39 of the '145 patent, is drawn to a com plant which 

comprises a single gene conversion, wherein the gene confers enhanced yield 

stability. Thus, contrary to the examiner's assertion it appears, for example, that 

a single gene that confers enhanced yield stability was known in the art prior to 

the filing date of the instant application. We remind the examiner "a patent need 



"» we note that the assignee of the '145 patent is DeKalb Genetics Corporation. The assignee of 
the irntapplSS.nis Monsanto Company.t^^ 
Genetics Corporation. 



Page 25 

Appeal No. 2004-2343 
Applicab'onNo. 09/772,526 

not teach, and preferably omits, what is well known in the art." Hybritech 
in.nrpnmteri V. Mono T-lnnal Antibodies. Inc. 802 F.2d 1367. 1385. 231 USPQ 81. 

94 (Fed. Cir. 1986). 

We remind the examiner that the inquiry into whether the description 
requirement is met must be determined on a case*y-case basis and is a 
question of fact InreWertheim. 541 F.2d 257. 262. 191 USPQ 90. 96 (CCPA 
1976). A description as filed is presumed to be adequate: unless or until 
sufficient evidence or reasoning to the contrary has been presented by the 
examiner to rebut the presumption. See ejL. in re Marzocchi. 439 F.2d 220. 
224. 169 USPQ 367, 370 (CCPA 1971). The examiner, therefore, must have a 
reasonable basis to challenge the adequacy of the written description. 
Accordingly, it is the examiner who has the initial burden of establishing by a 
preponderance of evidence that a person skilled in the art would not recognize in 
an applicant's disclosure a description of the inventton defined by the claims. 
Wertheim . 541 F.2d at 263. 191 USPQ at 97. On this record, the examiner 
provides no evklence to support the assertion that single loci that govern, for 
example, yield enhancement or enhanced yield stability are not described. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 

. Claim 31 

Claim 31 Is drawn to a method of producing an inbred corn plant derived 
from the com variety 1026458. The claimed method begins by crossing a plant of 
the com variety 1026458 with any other com plant. The method requires that the 
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progeny com plant be crossed either to itself, or with any other com plant, and 
that the progeny of this aoss be further crossed to itself, or with another corn 
plant, and so on throughout several generations. As we understand it. claim 31. 
in its simplest form, is directed to a method of using a plant of the com variety 
1026458 to produce an inbred com plant 

Nevertheless, the examiner finds (Answer, page 19). "(aj review of the 
claim indicates that hybrid progeny of com plant 1026458 are required to perform 
further crosses, and that pnageny of subsequent generatfons can be further 
outcrossed with different com plants." Therefore, the examiner concludes (jd.). 
"[t]he hybrid progeny of com plant 1026458, and progeny plants of subsequent 
generations, ate essential to operate the claimed method." As we understand 
the examiner's argument, not only does appellant have to provide a written 
description of the starting com plant (1026458). but appellant also must look into 
the future to determine every other potetitial Com plant that someone may wish 
to cross with the 1026458 com variety, and provide written descriptive support for 
not only every other com plant that could be aossed with 1026458, but also the 
resulting progeny of each cross. 

As set forth in Reiffin, the purpose of the written description requirement is 
to "ensure that the scope of the right to exclude, as set forth in the dalms does 
not overreach the scope of the inventor's contribution to the field of art as 
described in the patent specification." Here the method of producing an inbred 
com plant requires a plant of the com variety 1026458 be used as the starting 
material. To that end. to satisfy the written description requirement, the inventor 
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"must convey with reasonable clarity to those skilled in the art that, as of ttie fjHoa 
date sought, he or she was in possession of the invention" [emphasis added]. 
Vas-Cath . The examiner has indicated tliat a claim to a plant of the corn variety 
1026458 is allowabte. see ag.. appeRanfs claim 5. Therefore, in our opinion, 
there can be no doubt that appellant was in possession of a plant of the com 
variety 1026458. in addition to a method of using that plant to cross with any 
other com plant to produce an inbred com plant as set forth in appellant's claim 
31. 

In our opinion, it matters not what the other com plants are, or what the 
progeny of a cross between com variety 1026458 and some other com plant 
represents. As the examiner explains (Answer, page 20), patentability of the 
method of claim 31 "does not lie in the method steps, which require the simple 
acts of crossing com plants, altowing progeny seed to be produced, and growing 
progeny plants from the seed....' In our opinion, patentability of the method of 
claim 31 does not lie in the various other or second com plants either. In our 
opinion, patentability of the method of claim 31 lies in the use of the corn variety 
1026458. Accordingly, for the foregoing reasons, it is our opinion that appellant 
has "conveyled] with reasonable clarity to those stdlled in the art that, as of the 
filing date sought, [they were] in possession of the invention," Vas-Cath 
(emphasis omitted). 
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Summary 

For the foregoing reasons, we reverse the rejection of claims 6, 1 1 . 24. 25 
and 27-31 under the written description provision of 35 U.S.C. § 1 12. first 
paragraph. 

Enablement : 

Claims 27-30 stand rejected under the enablement provision of 35 U.S.C. 
§ 112. first paragraph. The examiner finds (Answer, page 41). claims 27-30 "are 
broadly drawn towards inbred com plant 1026458 further defined as having a 
genome comprising any single locus conversion, encoding any trart; or wherein 
the single locus was stably Inserted Into a com genome by transfomiation." The 
examiner presents several lines of argument under this heading. We take each 
In turn. 

■ p^tointnfl all the . v^^hhin^teal and Dhvsiolonlr^l traits of 102645a: 

According to the examiner (Answer, page 41. emphasis added), 
appellant's specification "does not teach any 1026458 plants comprising a single 
locus conversion produced by backcrossing, wherein the resultant plant retains 
... ifc mnmholooical phv.ioloolcal traits In addrtlon to exhibiting the single 
trait conferred by the Introduced single locus. With reference to Hunsperger. 
Kraft, and Eshed the examiner asserts (Answer, bridging sentence, pages 44- 
45). Itlhe rejection raises the issue of how linkage drag hampers the insertion of 
single genes alone into a plant by backcrossing. while recovering all of the 
original plant's genome." 
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We note, however, that claims 27-30 do not require that the single locus 

conversion plant retain all of the morpholoalcal and DhvsioloQlcal traits of the 

parent plant in addition to exhibiting the single trait conferred by the introduction 

of the single loci. Nor do claims 27-30 require that the resultant plant retain all of 

the original plant's genome in addition to the single locus transferred into the 

inbred yja the backcrossing technique. As appellant explains (specification. 

page 30, emphasis added), 

[t]he temi single locus converted plant as used herein refers to 
those com plants which are developed by a plant breeding 
technique called backcrossing wherein essentially all of the desired 
morphological and physiological characteristics of an inbred are 
recovered in addition to the single locus transfenred into the inbred 
via the backcrossing technique. 

See also appellant's definition of single bcus converted (conversion) plant at 

page 23 of the specification. We find nothing in the appellant's specification to 

indicate that the single locus converted plant retains a|! of the morphological and 

physiological traits, or M the genome, of the parent plant in addition to the 

single locus transfen-ed via the backcrossing technique. Accordingly, we 

disagree with the examiner's constmction of claims 27-30 as "directed to exactly 

plant 1026458 further comprising the single locus," which appears to disregard 

appellant's definition of a single locus converted plant. See Answer, page 46, 

emphasis added. 

The examiner appears to appreciate (Answer, page 46) that appellant's 
specification provides an example of a converted plant. See ej[., specification, 
pages 36-36. However, for the foregoing reasons, we are not persuaded by the 
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examiner's assertion (Answer, page 46) that the specification provides "no 
indication that all of the morphological and physiological traits of [this converted] 
... com plant v/ere recovered, and that only one single locus was transferred 
from the donor plant" To the contrary, the examiner provides no evidence that 
the converted plant exemplified in appellant's specification did not retain 
essentially aB of the desired morphological and physiological characteristics of 
the inbred in addition to the characteristics conferred by the single locus 
transferred Into the Inbred yja the backcrossing technique. 

Further, we recognize appellant's argument (Brief, page 29) that the 
examiner failed to establish a nexus between Hunsperger^s discussion of 
petunias; Kraft's discussion of sugar beets; and Eshed's discussion of tomatoes, 
and the subject matter pi the instant application - com. Absent evidence to the 
contrary, we agree with appellant Oi). "Bhe [examlner-s] Indication"" that the 
references concerning petunias, sugar beets and tomatoes apply to com is 
made without any support." That the examiner has failed to identify (Answer, 
page 45) an example -in the prior art of plants In which linkage drag does not 
occur.' does not mean that linkage drag is expected to occur in com breeding, 
which according to appellant (Reply Brief, page 1 1) "is extremely advanced and 
well known in the art...." In this regard, we agree with appellant (Brief, page 30; 
Accord Reply Brief, page 1 1), the examiner has Improperly placed the burden on 
appellant to demonstrate that the examiner's unsupported assertion is not true. 



§^ Answer page 45, wherein the examiner asserts "pjinkage drag appears to 
phenomenon that occurs in all plant types." 
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We remind the examiner, as set forth in In re Wright . 999 F.2d 1557, 1561-62. 27 
USPQ2d 1510, 1513 (Fed. Cir. 1993): 

When rejecting a claim under the enablement requirement of 
section 1 12, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of 
protection provided by that claim is not adequately enabled by the 
description of the invention provided in the specification of the 
application; this includes, of course, providing sufficient reasons for 
doubting any assertions In the specificatton as to the scope of 
enablement 

II. What Plant Is transfonned in claim 28? 

We recognize the examiner's assertion (Answer, page 43) that while claim 
28 requires that a single locus be stably inserted into a com genome by 
transfonnation. the claim does not indicate whether (1 ) the 1026458 plant was 
transfonned with the single locus, or (2) some other com plant was transformed 
with the single bcus and then introduced into 1026458 by crossing. However, as 
appellant points out (Brief, page 11). claim 28 "specifies that the single locus was 
stably inserted into a corn genome. Loci that are stably inserted into a corn 
genome are also stably inherited. Thus the single locus need not have been 
inserted into the genome of com variety 1026458." Accordingly, the 1026458 
plant may be transfonned with the single locus, or another plant may be 
transfonned with the single locus and then introduced into 1026458 by crossing. 

It may be that the examiner Is concerned that by transfonning a non- 
1026458 plant with a single locus and then introducing this locus into 1026458 by 
crossing would result in a plant that does not retain all of the morphological and 
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physiological traits, or aM of the genome, of the 1026468 plant. For the foregoing 
reasons, however, this line of reasoning is not persuasive, 
ill. The single locus to be introduced : 

The examiner finds (Answer, page 43), "the claims do not place any limit 
on the single locus to be introduced" into 1026458 plants. The examiner 
recognizes, however, that "[t]he prior art shows that hundreds of nucleotide 
sequences encoding products that confer various types of plant traits have been 
isolated at the time the Instant Invention was filed." ]d In addition, the examiner 
recognizes (jdj. "[ojne skilled in the art can transfonn any of these isolated 
nucleotide sequences known in the prior art into a com plant cell, and regenerate 
a transgenic plant from the transfbnned cell." 

Nevertheless, the examiner finds (Answer, bridging sentence, pages 43- 
44), "(ulndue experimentation would be required by one skilled In the art to 
isolate single loci that govern the traits encompassed by the claims." In this 
regard, the examiner asserts (Answer, page 45) that the claims broadly 
encompass com plants comprising any type of single loci. Including those that 
have not yet been identified or isolated. To the extent that the examiner is 
asserting that appellant has not provided an enabling disclosure of single loci 
that have not been identified, we note that enablement under 35 U.S.C. § 1 12. 
first paragraph is evaluated as of appellant's filing date. As set forth in Chiron 
CornvGenentechlnc. 363 F.3d 1247, 1254. 70 USPQ2d 1321, 1325-26 (Fed. 
Cir. 2004), "a patent document cannot enable technology that arises after the 
date of applicatton. The law does not expect an applicant to disclose knowledge 
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invented or developed atter the filing date. Such disclosure would be impossible. 
Seelnreidogan. 559 F.2d 595. 605-06 [194 USPQ 527] (CCPA 1977)." 

The examiner's comment, however, may be directed to his assertion 
(Answer, page 43) that "isolated loci whose products confer yield enhancement 
or enhanced yield stability (recited in claim 30). are not known in the prior art" 
However, as discussed, sum « appears that contrary to the examinees 
assertion a single locus that confefs the trait of. for example, yield enhancement 
was known in the art prior to the filing date of the Instant invention. In addltton, 
discussed, sufim. appellant's specification asserts that such traits were known 
the art. See specification, page 31. Accordingly, as set fbrtti in irue 
Marzocchi. 439 F.2d 220. 224. 169 USPQ 367. 370 (CCPA 1971). the burden is 



as 
in 



on 



the Patent Office, whenever a rejection on tiiis basis is made to 
exDiain why it doubts the truth or accuracy of any statement n a 

acceptable evidence or reasoning which is inconsistent w* ti^e 
contested statement Otherwise, there would be no need for the 
applicant to go to the trouble and expense of supporting his 
presumptively accurate disclosure. 

On tills record, we find only the examiner's unsupported conclusions as to 
why the specification does not enable the claimed invention. We remind the 
examiner that nothing more than objective enablement is required, and therefore 
it is irrelevant whetiier this teaching is provided tiirough broad terminology or 
illustrative examples. Marzocchi . 439 F.2d at 223. 169 USPQ at 369. Inthe 
absence of an evidentiary basis to support tiie rejectfon. ttie examiner has not 
sustained his Initial burden of establishing a firimafecie case of non-enablement 
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In this regard, we note that the Iwrden of proof does not shift to appellant until 
the examiner first meets his burden. Marzocchi . 439 F.2d at 223-224. 169 
USPQ at 369-370. 

We also recognize the examiner's assertion (Answer, page 44) that claims 
27-29 "encompass plants with single lod whose functions are unknown ... [or 
where] the effects of expression of the single locus on the traits expressed by 
1026458 are unknown." While this may be tme, the examiner has not provided 
any evidence to suggest that it wouW require undue experimentatton to obtain a 
single locus converted plant wherein essentially all of the desired morphological 
and physiological characteristics of an inbred are recovered in addition to the 
characteristics conferred by the single locus transferred into the inbred yja the 
backcrossing technique. S§e specification, page 23. 

WhOe it is not expressly stated in the text of the examiner's rejection, it 
may be that the examiner is concerned that the claims include inoperative 
embodiments. If so, the examiner is directed to Atlas Powder Co. v. E.I. DuPont 
ne Nemours & Co.. 750 F.2d 1569, 1576-77. 224 USPQ 409, 414 (Fed. Cir. 
1984): 

Even if some of the claimed combinations were inoperative, the 
claims are not necessarily invalid. "It is not a function of the daims 
to specifically exclude ... possible inoperative substances....' inre 
Dinh-NQUven . 492 F.2d 856, 859-59. 181 USPQ 46, 48 (CCPA 
1974)(emphasis omitted). Accord . In re Geerdes. 491 F.2d 1260, 
1265 180 USPQ 789, 793 (CCPA 1974); In re Anderson. 471 F.2d 
1237, 1242. 176 USPQ 331, 334-35 (CCPA 1971). Of course, if 
the number of inoperative combinations becomes significant, and in 
effect forces one of ordinary skill in the art to experiment unduly in 
order to practice the claimed invention, the claims might indeed be 
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invalid. See e^, In re Cook. 439 F.2d 730. 735. 169 USPQ 298. 
302 (CCPA 1971). 

On this record, the examiner provides no evidence that the number of 

inoperative embodiments is so large that a person of ordinary skill in the art 

would have to experiment unduly to practice the claimed invention. To the 

contrary, the examiner recognizes (Answer, page 43) that "(tlhe prior art shows 

that hundreds of nucleotide sequences encoding products that confer various 

types of plant traits have been Isolated at the time the Instant Invention was 

filed": and that lojne skilled In the art can transfbnn any of these isolated 

nucleotide sequences known In the prior art into a com plant cell, and regenerate 

a transgenic plant from the translbmied cell." Accordingly, we are not persuaded 

by the examiner's unsupported assertions. 

For the foregoing reasons, we reverse the rejection of claims 27-30 under 

the enablement provisfon of 35 U.S.C. § 112. first paragraph. 
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SUMMARY 



We reverse the rejection of claims 3, 6. 11. 14-20. and 27-30 under 35 
U.S.C. § 112, second paragraph. 

We reverse the rejecUon of claims 6. 11 . 24. 25 and 27-31 under the 
written description provision of 35 U.S.C. § 1 12, first paragraph. 

We reverse the rejection of claims 27-30 under the enablement provision 
of 35 U.S.C. § 1 12, first paragraph. 

For the reasons set forth In n. 5 iofii, we have not considered the merits 
of the rejection of claim 26 under the written description provision of 35 U.S.C. 
§112. first paragraph. 



REVERSED 




Toni R. Schelner 
Administrative Patent Judge 
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i^priRinN ON APPEAL 
This Is a decision on the appeal under 35 U.S.C. § 1 34 from the 
examiner's final rejection of claims 3. 6. 11. 14-20. 24. 25. and 27-31. The 
examiner has indicated that claims 1. 2. 5. MO. 12. 13 and 21-23 are allowable. 
Answer, page 2. Claims 4 and 26 are cancelled. Brief, page 2. 



^^^^^^^^^^^^ 
appeals together. 

»We note that examiner AshwInMeta presented arguments at the oral hearing. 
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Claims 3. 6. 15. 16. 17. 27. 28, 30 and 31 are flluslrativeof the subject 
matter on appeal and are reproduced below. In addition, for convenience, we 
have reproduced allowable claims 2 and 5 below: 

2 A population of seed of the com variety 1015036. wherein a sample of the 
' seed of the com variety 1015036 was deposited under ATCC Accession 
No.PTA-3225. 

3. The population of seed of daim 2. further defined as an essentially 
homogeneous population of seed. 

5 A corn plant produced by growing a seed of the com variety 101 5036. 
wherein a sample of the seed of the com variety 1015036 was deposited 
under ATCC Accession No. PTA-3225. 

6. The com plant of claim 5, having: . ^ ^, ^ 

(a) an SSR profHe In accordance with the profile shown in Table 6: or 

(b) an isozyme typing profile In accordance with the profile shown in 
Table 7. 

15 A com plant capable of expressing all the physiological and 
morphological characteristics of the com variety 1015036. wherein a 
sample of the seed of the com variety 1015036 was deposited under 
ATCC Accession No. PTA-3225. 

16. The com plant of claim 15, further comprising a nuclear or cytoplasmic 
gene conferring male stenTrty. 

17. A tissue culture of regeneraWe cells of a plant of com variety 1015036. 
wherein the tissue Is capable of regenerating plants capable of 
expressing all the physiological and morphological characteristics of the 
com variety 101 5036, wherein a sample of the seed of the com variety 
1015036 was deposited under ATCC Accession No. PTA-3225. 

27. The com plant of claim 5. further defined as having a genome comprising 
a single locus convereion. 

28. The com plant of daim 27, wherein the single locus was stably Inserted 
into a com genome by transfonnation. 

30 The com plant of daim 27. wherein the locus confere a trait selected from 
the group consisting of hert)lclde tolerance: insect resistance: resistance 
to baderial. fungal, nematode or viral disease: yield enhancement: waxy 
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Starch: Improved nutritional quality, enhanced yield stability; male sterility 
and restoration of male fertility. 

31 . A method of producing an inbred com plant derived from the com variety 
101 5036, the method comprising the steps of. 

(a) Dreparing a progeny plant derived from the com variety 101 5036 by 
erasing a plant of the com variety 1015036 with a second corn 
plant wherein a sample of the seed of the com variety 1015036 
was deposited under ATCC Accession No. PTA-3225; 

(b) crossing the progeny plant with itself or a second plant to produce 
a seed of a progeny plant of a subsequent generation; 

(c) growing a progeny plant of a subsequent generation from said 
seed and crossing the progeny plant of a subsequent generation 

with Itself or a second plant. • 

(d) repeating steps (b) and (c) for an addlHonlaO 3-10 Qenerabons to 
produce an inbred com plant derived from the com vanety 1015036. 

The references relied upon by the examiner are: 

Hunspergeretal.(Hunsperger) 5.523.520 • Jun.4.1996 

Eshed et al (Eshed). -Less-Than-Addltive Epistatic Interactions of Quantitative 
f St uS in Tomato; Qgngto. Vol. 143. pp. 180M7 (1996) 

Kralt et al. (Kraft). "Linkage Disequilibrium and Fln9eyri»)«n^^^^^ Sugar Beet." 
TK<».,.ti..i«nriA»olifld Genetics. Vol. 101 . pp. 323^8 (2000) 

fioni iMns OF REJECTION 
Claim 3 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite In the recitation of the phrase "an essentially homogeneous population 
of seed." 

Claim 14 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrase "(ajn essenttally homogeneous 
population of com plants produced by growing the seed of the com variety 
1015036." 



Page 4 

Appeal No. 2004-2317 ^ 
Application No. 09/771,938 

Claims 6 and 11 stand rejected under 35 U.S.C. § 1 12. second paragraph 
as indefinite in tlie recitation of the phrase In accordance with." 

Claims 15, and 17-20' stand rejected under 35 U.S.C. § 112. second 
paragraph as indefinite In the recitation of the phrase "capable of expressing.' 

Claims 16 and 27-30* stand rejected under 35 U.S.C. § 112. second 
paragraph as failing to limit the scope of the claims from which they depend. 

Claim 28 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recltetlon of "the arttde 'a' In the recitation 'wherein the single 
locus was stably inserted into a com genome." 

Claim 30 stands rejected under 35 U.S.C. § 1 12, second paragraph as 
indefinite In the redtetion of the phrases "yield enhancement," "improved 
nutritional quality," and "enhanced yield steblllty." 

Claims 6, 11. 24. 25 and 27-31 stand rejected under the written 
description provision of 35 U.S.C. § 112. first paragraph. 

Claims 27-30 stend rejected under the enablement provision of 35 U.S.C. 
§112, first paragraph. 

We reverse. 



» According to the examiner (Answer, page 13). since daim 18 depends from J/^it is 
inS in this rejection. We also note, while the examiner lists (Answer, page 4) claim 1 9 as 

«SS2und rTlltc. § 112. se«,nd paragraph, the ^^i"*' t'^'S?? daimfsTKe 
,o!rHnn Acnoniinolv. WO assume sinco daim 19 Ultimately dependstom daim 17. daim 19. like 



rejection. Accordingly, we assume 
daim 18, was intended to be induded in this r^ion 



* According to the examiner (Answer, page 4). ■[cjlaims ... 27-30 ... sUind ^l<^ '^^^] 
use ISl 112 secondparagrarph...- The examiner, however, provides no explanation as to why 
29 L (Scted wrcan only assume that since daim 29. as well as claims 28 and 30. each 

included claims 28-30 with this ground of rejection. 
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BACKGROUND 

The present "invention relates to inbred com seed and plants of the 
variety designated 1015036, and derivatives and tissue cultures thereof." 
Specification, page 1. According to appellant (specification, page 27), "(a) 
description of the physiological and morphological characteristics of com plant 
1015036 Is presented in Table 3" of the specification, pages 27-29. On this 
record the examiner has indicated that claims drawn to plants, plant parts, and 
seed of the com variety designated 1015036 are allowable. See claims 1 . 2. 
5, 7-10, 12 and 13. and Answer, page 2. wherein the examiner slates "(cjlaims 1 , 
2. 5. 7-10, 12 (andj 13 ... are allowed." 

A second aspect of the present invention comprises hybrid plants and 
processes for producing [first generation (F,) hybrid*) com seeds or plants, 
which ... generally comprise crossing a first parent com plant with a second 
parent com plant, wherein at least one of the first or second parent com plants is 
a plant of the variety designated 101 5036." Specification, pages 7-9. On this 
record the examiner has Indicated that claims drawn to a process of producing 
com seed wherein the process comprises crossing a first parent com plant with a 
second parent com plant are aflowable. See ej^ claims 21-23 and Answer, 
page 2. wherein the examiner states claims "21-23 are altowed." 



' According to the specification (page 21). a F, hybrid is 'Mhe firet generation progeny of the 
cross of two plants." During oral hearing, appellant confinned that alt claims drawn to hybrid 
plants or hybrid seeds (sgi e:g„ claims 24 and 25) refer to F, hybnds. 



Appeal No. 2004-2317 
ApplicalionNo. 09^1,938 



Page 6 



A thiid aspect of the present invention comprises single locus converted 
plants of the com variety 1015036. Specification, page 6. As appellant explains 
(specification, page 23. emphasis added), single locus converted (conversion) 
plants are those plants 

which are developed by a plant breeding technique called 
backcrossing wherein essentially aH of the desired morphological 
and physiological characteristics of an inbred are recovered In 
addition to the characteristics confen'ed by the single locus 
transferred into the inbred via the backcrossing technique. A single 
locus may comprise one gene, or In the case of transgenic plants, 
one or more transgenes Integrated into the host genome at a single 
slte(k)cus). 

As appellant explains (spedficatton. page 31): 

Many single locus traits have been identified that are not regularly 
selected for in the development of a new inbred but that can be 
Improved by backcrossing technk^ues. Single locus traits may or 
may not bo transgenic; examples of these traits include, but are not 
limited to, male sterility, waxy starch, hert)iclde resistance, 
resistance for bacterial, fungal, or viral disease, insect resistance, 
male fertility, enhanced nutritional quality, industrial usage, yieki 
stability, and yieW enhancement. These genes are generally 
Inherited through the nucleus, but may be inherited through the 
cytoplasm. Some known exceptions to this are genes for male 
sterility, some of which are Inherited cytoplasmically, but still act as 
single locus traits. 

A final aspect of the present invention is directed to a process of 
producing an inbred com plant derived from a plant of the com variety 101 5036. 
See ej,, claim 31 . AcconJing to appellanfs.speciflcation (bridging paragraph, 
pages 10-11), 

the present inventkin provides a method of producing an inbred 
com plant derived from the com variety 1015036, the method 
comprising the steps of: (a) preparing a progeny plant derived from 
com variety 1015036, wherein said preparing comprises crossing a 
plant of the com variety 1015036 with a second com plant, and 
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Wherein a sample of the seed of com variety 1015036 has been 
deposited under ATCC Accession No. ... 1PTA-3225I: (b) aossing 
the progeny plant with Kself or a second plant to produce a seed of 
a progeny plant of a subsequent generation: (c) growing a progeny 
plant of a subsequent generation from said seed of a progeny plant 
of a subsequent generation and crossing the progeny plant of a 
subsequent generation with itself or a second plant; and (d) 
repeating steps (c) and (d) for an addition 3-10 generations to 
produce an inbred com plant derived from the com vanety 1015036. 
In the method, it may be desirable to select particular plants 
resulting from step (c) for continued crossing according to steps (b) 
and (c) By selecting plants having one or more desirable traits, an 
inbred com plant derived from the com variety 101 5036 is obtained 
which possesses some of the desirable traits of com variety 
1015036 as well potentially other selected traits. 

According to the examiner (Answer, page 36). 'Mhe patentability of the method 
of daim 31 does not lie in the method steps, which require the simple acts of 
crossing com plants, allowing progeny seed to be produced, and growing 
progeny plants from the seed.. Therefore, as we underetand this aspect of the 
claimed Invention (ag.. claim 31 ). the intent is not to claim a specific inbred com 
plant resulting from the claimed process. §eg daim 31. Instead, as we 
understand It, daim 31 Is drawn to a process wherein an inbred com plant is 
derived firom the com variety 101 5036. 

As appellant explains (specification, page 3). 

The devetopment of unifbnn com plant hybrids requires the 
development of homozygous inbred plants, the crossing of these 
inbred plants, and the evaluation of the crosses. Pedigree breeding 
and recurrent selection are examples of breeding methods used to 
develop inbred plants from breeding populations. Those breeding 
metiiods combine the genetic backgrounds from two or more 
Inbred plants or various other broad-based sources into breeding 
pools from which new inbred plants are developed by selfing and 
. selectfon of desired phenotypes. The new inbreds are crossed wi«i 
other Inbred plants and the hybrids from these crosses are 
evaluated to detemiine which of those have commercial potential. 
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We emphasize, that white "new inbreds" having commercial potential may result 
from the method set forth In dalm 31. the claim does not encompass any specific 
plant that is produced as a result of the method. Rather the dalm encompasses 
only a method of producing an Inbred com plant that Is "deriy^* firom the com 
variety 1015036. The examiner has indicated that a daim drawn to a com plant 
of the com variety 1015036 Is allowable. See e^g,. daim 5, and Answer, page 2. 
wherein the examiner states that daim 6 is allowed. 

Against this backdrop, we now consider the rejections of record. 

DISCUSSION 

Definiteness; 

Claims 3, 6. 11, 14-20 and 27-30 stand rejeded under 35 U.S.C. § 1 12. 
second paragraph. For the fblfowing reasons we reverse. 

Claim 3 

aalm 3 depends from Independent dalm 2. and stands rejected under 35 
U.S.C. § 112. second paragraph as indefinite in the recitation of the phrase "an 
essentially homogeneous population of seed...." Answer, bridging paragraph, 
pages 4-5. According to the examiner (Answer, page 4), daim 2 is drawn to "'[a] 
population of seed of the com variety 1015036. wherein a sample of the seed of 
the com variety 1015036 was deposited under ATCC Accession No. PTA.3225." 
Thus, the examiner finds (Answer, page 5), the population of seed set forth in 
daim 2 "is a homogeneous population of seed of com variety 1015036." 
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Accordingly, the examiner finds (WJ. -[llhe recitation, 'essentially homogeneous.' 
in dalm 3 ... appeaifsl to be superfluous." 

However, as disclosed In appellant's specification (page 5), 

[elssentlally homogeneous populations of Inbred seed are those 
that consist essentially of the particular inbred seed, and are 
oeneraliy free from substantial numbers of other seed, so that the 
inbred seed fomis between about 90% and about 100% of the total 
seed, and preferably, between about 95% and about 100% of the 
total seed. 

Accordingly, we disagree with the examiner's assertion (Answer, page 6) 
that dalm 3 Is undear simply because It may contain seed other than the seed of 
the com variety 1015036. We remind the examiner that claim language must be 
analyzed "Viol in a vacuum, but always In light of the teachings of the prior art 
and of the particular application disdosure as it would be Interpreted by one 
possessing the oidlnary skill In the pertinent art." InreMopr^. 439 F.2d 1232. 
1235. 169 USPQ 236, 238 (CCPA 1971). Here, notwithstanding appellants 
comments'. It is our opinion that a person of ordinary skai in the art would 
recognize that an essentially homogeneous population of seed of the com 
variety 1015036 is a population of seed that is generally free from substential 
numbers of other seed. e.g.. wherein com variety 1015036 seed fomas between 
about 90% and about 100% of thetotel seed In the population.' 



• AccoRJing to appeUanl (Brief, page 7). an essentially homogeneous population of seed, is a 
population of seed that could be of non-uniform size and shape. 

» a m examhefs statement (Answer, page 6). •^'"^"^'"a ^ wSld oLe 
h^eneous population of com seeds consisting essentially of seed of claim 1 . would obviate 

thisrejectton." 
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Accordingly, we reverse the rejection of claim 3 under 35 U.S.C. § 1 12. 
second paragraph. 

Claim 14 . 

Claim 14 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrase "lajn essentially homogeneous 
population of com plants produced by growing the seed of the com variety 
1015036.- Answer, page 6. According to the examiner (Answer, bridging 
paragraph, pages 6-7). '[tlhe 1015036 seed can only produce 1015036 plants. ... 
[rherelbre.1 [tjhe population can ... only consist of 1015036 plants." Accordingly, 
the examiner finds » unclear -why the population is referred to as 'essentially 
homogeneous.' since such populations can comprise more than one variety of 

plant." Answer, page 7. 

As appellant discloses (specification, page 6). "[tjhe population of Inbred 
com seed of the Invention can further be particularly defined as being essentially 
free from hybrid seed. The inbred seed population may be separately grown to 
provide an essentially homogeneous population of Inbred com plants designated 
1015036.' As we understand the daim. growing the seed of dalm 3. for example, 
would produce an essentially homogeneous population of com plants of the com 
variety 1015036.' 



•a The examiner's statement (Answer, page 8). amending daim 14 ' o read, l^l" 
ho^mZXopyationofcomplantsprodu«dbygrow^a^^^ 
Sialiy of the seed of com plant 1015036...' would obviate the rqection. 
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In addition, we direct the examinei's attention to Appeal No. 2005-0396. 
wherein a daim slralar to daim 14 was presented for our review. In Appeal No. 
2005^96. the examiner of record indicated that daim 14. direded to lajn 
flssentialiv homoggieous oopulation of com plants produced by growing the 
seed of the com variety 1180580...." was allowable. Accordingly, we find that the 
examiner has treated daim 14 In a manner that Is inconsistent with the 
prosecution of daim 14 in 2005^96. As we understand it. the only difference 
between daim 14 as it appears in Appeal No. 2005^398 and the instant appeal 
is the variety of com seed from whidi the plant is produced. 

Accordingly we reverse the rejedlon of daim 14 under 35 U.S.C. § 112. 

second paragraph. 

mpiiinsBandll 

Claimse and 11 stand rejeded under 35 U.S.C. § 112. second paragraph 
as indefinite in the recitation of the phrase "in accordance with." According to the 
examiner (Answer, page 9). it is undear if a plant "that generally follows the trend 
of the profile of TaWe 6. but whldi differs at one or a few lod. (wouldl be 
considered in 'conformity- or 'in accordance' with the profile of Table 6.- 

On this record, we understand the phrase In accordance with' as it is 
usedlndalmseand 1 1 to mean "the same-. Stated differently, we understand 

the daims to read: 

6 The com plant of daim 5. having: 

(a) the same SSR profile as shown in Table 6; or 

•During the PebruarylO. 2005 oiai hearhg appellant's representative confirmed that the phrase 
In accordance with" was intended to mean The same.' 
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(b) the same Isozyme typing profile as shown In Table 7. 

1 1 The plant part of claim 10, vvherein said cell is further defined as having: 

(a) The same SSR profile as shown in Table 6; or 

(b) The same isozyme typing profile as shown in Table 7. 

Accoidingly we reverse the rejection of claims 6 and 1 1 under 35 U.S.C. 
§112. second paragraph. 

rJaima 15 and 17-20 
Claims 15. and 17-20 stand rejected under 35 U.S.C. § 112. second 
paragraph as indefinite in the recHation of the phrase "capable of expressing.' or 
-capable of regenerating." According to the examiner (Answer, page 11 ). the 
claims do -not make clear if the plant actually expresses the traits, or when or 
under what conditions the traits are expressed." In this reganJ. the examiner 
finds (Answer, page 12). 

while the plant has the capacity to express the characteristics, for 
some reason it may not Certain characteristics of a plant are 
expressed only at certain times of its life cyde. and are incapable 
of being expressed at other times. The colors of flower parts such 
as silks, or fmit parts such as husks, are examples The pronrioters 
of many genes conferring traits require a transcription factor to 
become active. Is a plant that has such a gene, but not ttie 
transcription factor, considered "capable of expressing that gene, 
and the trait associated with that gene, and is such a plant 
encompassed by the claims? 

To address the examiner's concerns, we find it sufficient to state that if a plant 
has the capacity to express the claimed characteristics It meets the requirement 
of the claim regarding 'capable of." notwithstanding that due to a particular 
phase of the life cycle the plant is not currently expressing a particular 
characteristic. Alternatively, if a plant is incapable of expressing the claimed 
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Characteristics at any phase of the life cycle, because it lacks, for example, the 
"transcription factor required for expression - such a plant vwuld not meet the 
requirement of the daim regarding "capable of." 

Here, we find the examiner's extremely technical criticism to be a 
departure from the legally correct standard of considering the claimed Invention 
from the perspective of one possessing ordinary skill In the art. « In our opinion, 
a person of ordinary skill in the art would understand what Is claimed. Anigen 
inrwnh»naiPhamiaceuticalCo..Ltd.. 927 F.2d 1200. 1217. 18 USPQ2d 1016. 
1030 (Fed. CIr. 1991 ). We find the same to be twe for the phrase "capable of 
as set forth in claims 17-20. 

Accordingly we reverse the rejection of claims 15. and 17-20 under 35 

U.S.C. § 1 1 2, second paragraph. 

riaims 16 and 27-30 
Claims 16 and 27-30 stand rejected under 35 U.S.C. § 1 12. second 
paragraph as falling to limit the scope of the claims from which they depend. 
According to the examiner (Answer, page 9), since the plant set forth In claim 16 
Is male sterile It cannot express all the morphotogical and physiological 
characteristics of the male fertile com variety 1015036. Similariy, the examiner 
finds It unclear whether the plant set forth In claim 27 has all the characteristics 
of the plant set forth in claim 5. from which claim 27 depends. Id, In response. 

..rv r«^P ^..i»m«it Com. V. Diamond. 653 F.2d 701. 724. 210 USPQ 521. 548 (CA 1 981). 
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appellant asserts (Brief, bridging paragraph, pages 8-9). claims 16 and 27 simply 
addalurtherllmitatlontotheclaimsfromwhichtheydepend. Weagiee. 

For example, claim 1 6 reads on a com plant capable of expressing all the 
physiological and morphological characteristics of the com variety 1015036. 
further comprising a nuclear or cytoplasmic gene conferring male sterility. In our 
opinion, the claims reasonably apprise those of skill in the art of their scope. 
Amgen. As set forth in fth.ttprpmof Glass Com v I ihhftv-Owens Ford Co.. 758 
F.2d 613. 624. 225 USPQ 6H 641 (Fed. Cir. 1985). "Plf the claims, read in the 
light of the specifications, reasonably apprise those skilled in the art both of the 
utilization and scope of the im^entfon. and if the language Is as precise as the 
subject matter permits, the courts can demand no more." 

Accordingly we reverse the rejection of claims 16 and 27-30 under 35 
U.S.C. § 112. second paragraph. 

Claim 28 

Claim 28 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of "the article 'a' in the recitation 'wherein the single 
locus was stably Inserted Into a com genome." According to the examiner 
(Answer, page 13). "(tjhe recitation does not make dear If the genome is that of 
1015036 or that of a different com plant" 

According to appellant's specification (page 23. emphasis removed), a 
"Single Locus Converted (Conversion) Plant" refers to 

[pllants which are developed by a plant breeding techniqu^ called 
backcrossing wherein essentially all of the desired morphological 
and physiokjgical characteristics of an inbred are recovered in 
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addition to the Characteristics conferred by the Single locus 
transferred into the Inbred wa the backcrossing technique. A single 
locus may comprise one gene, or in the case of transgenic plants, 
one or more transgenes Integrated into tiie host genome at a single 
site (locus). 

Accordingly, we agree with appellant (Brief, page 10) "[tjhe single locus 
referred to In claim 28 may or may not have been directly Inserted into the 
genome of the claimed plant" As we understand the claim, and arguments of 
record, dalm 28 presents two possibilities: (1) the single locus is directly inserted 
into the claimed plant and nothing further need be done; or (2) the single locus is 
directly Inserted into a different plant, which is then used to transfer the single 
locus to the claimed plant through use of the plant breeding technique known as 
backcrossing. 

In our opinion, the dalm reasonably apprises those of skill In the art of its 
scope. Amoen . Accordingly, we reverse the rejection of dalm 28 under 35 
U.S.C. § 112. second paragraph. 

Claim 30 

Claim 30 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite In the ledtation of the phrases "yield enhancement." "improved 
nutritional quality." and "enhanced yield stability." According to the examiner the 
temis "yield enhancement." "impiwed nutritional quality." and "enhanced yield 
stability" are relative and have no definite meaning. Answer, page 14. The 
examiner Is correct (Answer, page 14). when a word of degree is used 
appellant's specification must provide some standard for measuring that degree. 
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c^oHia t^r^yL. Co. V. '"^■"'♦rial nratino & Packing. Inc.. 731 F.2d 818, 826. 221 
USPQ 568. 573-674 (Fed. CIr. 1984). 

On this recotd. appellant asserts (Brief, page 1 1). it is "understood the 
enhancementof yield or yield stability and improved nutritional quality relative 
to a plant lacking the single locus. The metes and bounds of the daim are thus 
MIy understood by one of skill in the art and the use of the temis is not 
indefinite.- On reflection, we agree with appellant The fact that some claim 
language Is not mathematically precise does nolEgrM render the claim 
indefinite. Seattle Box. As set forth in Shadoof G!aM.W the cte^^^^ 
the light of the speciflcatfons. reasonably apprise those skilled in the art.both of 
the utnizaUon and scope of the invention, and if the language is as precise as the 
subject matter pemitts. the courts can demand no more." In our opinion, a 
person of ordinary skill in the art would have understood the enhancement of 
yield or yield stability and improved nutritional quality is relative to a plant lacking 
the single locus. 

Accordingly we reverse the rejection of daim 30 under 35 U.S.C. § 112. 
second paragraph. 

Written Description: 

Claims 6. 11. 24. 25 and 27^1 stand rejected under 35 U.S.C. § 112. first 

paragraph, as the spedfication fails to adequately describe the claimed 
invention. Forthe following reasons, we reverse. 
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niaims24and25" 
Claims 24 and 25 both depend from daim 23. On this record, the 
examiner has indicated that claim 23 is allowable. Answer, page 2. The 
examiner finds (Answer, page 16). claims 24 and 25 are drawn to a hybrid plant 
or seed "produced by crossing inbred com plant 1015036 with any second. 

distinct inbred com plant." 

As we undeiBtand it, based on this constwctlon of claims 24 and 25. the 
examiner is of the opinion that since the hybrids Inherit only % of their diploid" 
selof chromosomes from the plant of com variety 1015036. a person of skill in 
the art would not have viewed the teachings of the specification as sufficient to 
demonstrate that appellant was in possession of the genus of hybrid seeds and 
plants encompassed by claims 24 and 25. According to the examiner (Answer, 
page 22). "Whs fact that any hybrid plant will inherit half of its alleles from 
1015036 then does not provide sufficient description of the morphological and 
physiological characteristics expressed by the claimed hybrid plants." 

There is no doubt that the expressed gene products of a hybrid plant, e.g.. 
the morphologteal and physiological traits, of 101 5036 and a non-101 5036 corn 
plant will depend on the combination of the genetic material inherited from both 
parents. See Answer, page 23. Nevertheless, we disagree with the examiner's 



" we recognize, as does the examiner (Answer, page 22) that appeOaifs reference to clairr 
26 (Brief, page 13) was intended to be a reference to dam 24 and 25. 

« According to appellant's specification (page 21 ). diploid means "a oeU or organism having 
sets of chromosofnes.' 
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conclusion (id) that Itjhe fact that any hybrid plant win Inherit half of ite alleles 
from 1015036 then does not provide sufficient description of the morphological 
and physiological characteristics expressed by the claimed hybrid plants." 

On these fads, we find R necessary to take a step back and consider what 
is claimed. The claims are drawn to a F, hybrid seed (daim 24) or plant (claim 
25) resulting from a cross between a plant of com variety 101 5036 and a non- 
1015036 com variety. The claims do not require the hybrid to express any 
particular morphological or physiological characteristfc. Nor do the claims 
require that a particular non.|015036 com variety be used." All that is required 
by the claims is that the hybrid has one parent that Is a plant of com variety 
101 5036. Since the examiner has indicated that the seed and the plant of the 
com variety 1015036 are altowable (see claims 1 and 5). there can be no doubt 
that the speclflcatton provides an adequate written description of this com 
variety. In addition, the examiner appears to recognize (Answer, page 25) that 
appellant's speciffcatfon describes an exemplary hybrid wherein one parent was 
a plant of the com variety 101 5036. see eja,, specification, pages 53-59. 
Accordingly, it is unclear to this merits panel what additional description is 
necessary. 

As set forth in Rftiffinv. Microsoft Corp. . 214 F.3d 1342. 1345. 54 
USPQ2d 1915. 1917 (Fed. Cir. 2000). the purpose of the written description 



lis of which could be crossed to maltealiybrid plant with in me scope of the d^^^ 
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requirement is to 'ensure that the scope of the right to exclude, as set forth in the 
claims does not overreach the scope of the inventor's contribution to the field of 
art as described in the patent specification.- Here the hybrid seed or plant has 
one parent that isaplant of the com variety 1015036. Tothat end. to satisfy the 

written description requirement, the inventor "must convey with reasonable clarity 
to those skilled in the art that, as of the fiHng date soygbt. he or she was in 
possessionof theinvention-lemphasisaddedj. Vas^ath Inc. v. Mahurkar . 935 
F.2d 1555. 1563^. 19 USPQ2d 1111. 1117 (Fed. CIr. 1991). For the foregoing 
reasons it is our opinion that appellant has provided an adequate written 
description of the subject matter set forth in claims 24 and 25. 

We recognize the examiner's argument relating to SSR and isozyme 
maricer^ (Answer, pages 25-29). as well as the examiner's arguments 
concerning a conelation between the hybrid's genome stnicture and the function 
of the hybrid plant (Answer, pages 23-25). However, for the foregoing reasons, 
we are not persuaded by these arguments. 

ntaims6and11 

Clalms6and11 depend ultimately upon daim 5. On this record, the 
examiner has indicated that claim 5 is allowable. Answer, page 2. 

According to the examiner (Answer, page 8). while the specification 
provides the locus names and allele numbers of the SSR mariners, the 
specification does not provWe the actual nucleotide sequences that make up the 
maricers. According to the examiner (Answer, page 1 8). "names of loci atone do 
not describe the stmctures of the mariners themselves. Without a description of 
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*e8e,uenc«rflher«kera.««ca.notcontott,eirpresence." In-«p<«se, 

appe«anl poWs out (Brief, page 26). th. SSR mart*, w«e ftom Celera 

AgGen. Ina. «Nchp<o.i<les a co™»«a sendee for genotypinjof maiie 
,arteUes.Mn.tl,erwo.d...per8onofordina.ys««inth.artcouldu«lhe 

com^rdalyavalaUes-ylcepravWed by Cetera AgGon, inc. to detente 

whetheraco^pMP^xlueedbygrr^lngase^lodtwcomvarWy 1015036 

ha. an SSRp.ofil.«t.ich 18 the sane as thai 8l»*nlr,Table6. Therefore, it Is 

„„eleartothlspa».wlwtNexamin.rl»le«sthal««hadlsclosu,eahto 

p,o«rideade(f.atewiltendescrlpti«supportlwthedal^ 

Accordir^y. « are not persuaded by the e«aminef8 argument 

Reganfhgtteiaoiyine typing prolite. the examiner finds (Ar«wer. page 

18), Table 7 provides name, of iod where l««yrae marker* reside, for three 
difl««« con, plant., and a numerical value m represent, the numbers of 
,.te,esatisoz^k)ci.ype.. The nudeolkl..«|uen».ttatmal» up these tod 
arenotdescdbed.- In response, appeliant points out (Brief, page 26). the 
l«^"ma.l«rsarew.illcno«nandis.^andysi.hgene,alM»eryv«. 
to^mha^gbeenusedfcrdecades.- m this regard, we remind the examiner 

thalthe inquuy ir.to whether the description requirement is met must be 
^.rtnedonacase^^sebasisandisaquestlonoffact. liusWsaheim, 

Ml F.2d 257. 262. 191 USPQ 90, 96 (CCPA 1976). A dewdption as filed is 




« We are 

avaHable] 



13M,161USPQ7«9.r«^(Ca'*1>»)- 
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presumed to be adequate: unless or until sufficient evidence or reasoning to the 
contrary has been presented by the examiner to rebut the presumption. Ss§ 
&g,. InreMafZOCChi. 439 F.2d 220. 224. 169 USPQ 367. 370 (CCPA 1971). 
The examiner, therefore, must have a reasonable basis to challenge the 
adequacy of the written description. Accordingly, it is the examiner who has the 
initial burden of establishing by a preponderance of evidence that a person 
skilled in the art would not recognize in an applicant's disclosure a description of 
the invention defined by the claims. Werthelm. 541 F.2d at 263. 191 USPQ at 
97. On this record, the examiner provides no evidence to support the assertion 
that simply because appellant has not provided the sequences that make up the 
lod fbr partlcularisozymes. appeHanfs speclflcatton does not adequately 
describe the claimed inventton. Accordingly, we are not persuaded by the 
fficaminer's argument 

The examiner finds (Answer, page 37), claims 6 and 1 1 require that the 
claimed plant or plant cell exhibit either the claimed SSR profile or the Isozyme 
profile. According to the examiner (idj. "(tjhe genome of the cells of the 101 5036 
seed deposited with the ATCC has bofi! the SSR profUe gr^ the isozyme typing 
profile shown in Tables 6 and 6 for that plant No plant is mentioned in the 
spedffcation that has one genetfc marker profile but not the other." The 
examiner's concern appears to be misplaced. To the extent that the examiner is 
concerned that the claim is open to read on a plant other than a corn plant 
produced by growing a seed of the com variety 1015036. we remind the 
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examiner that both dalmsBand 11 ultimately depend from claim 5« which is 
drawn to "(aj com plant produced by growing a seed of the com variety 
1015036...." 

It appears that the examiner may have read claims 6 and 1 1 as drawn to 
a com plant or plant cell having only one of the recited profiles. However, as we 
understand claims 6 and 11. detemiining whether the claimed com plant (dalm 
6) or plant ce« (claim 1 1 ) has one of the profiles does not mean that the plant, or 
plant cell would not also exhibit the other profile. 

In addition, we direct the examiner's attention to claims 6 and 11 of 
Appeal No. 2005^396. As we understand it. notwithstanding differences in the 
SSR and isozyme profiles, the disclosure in the specification as well as the 
languageof the claims is substantially similar to that of the Instant application. 
Nevertheless, the examiner in Appeal No. 200M398 apparently found that 
appellant's specification provided an adequate written description of the claimed 
invention as no rejection of claims 6 and 1 1 was made under the written 
description provision of 36 U.S.C. § 112. first paragraph in Appeal No. 2005- 
0398. Accordingly, we find thatthe examiner has treated claimsOand 11 ina 
manner that is inconsistent with the prosecution of similar claims in related 
application 10/077.589. which Is the subject matter of Appeal No. 2005-0396. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 



«TT,e examiner has indicated that daimSis allowable. Answer, page 2. 
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Claims 27-30 

According to the examiner (Answer, page 18). Idlaims 27-30 are drawn 
towards 1015036 plants further comprising a single locus conversion, or wherein 
the single locus was stably Inserted Into a com genome by transforniatton." The 
examiner finds, however, that "the specification does not describe identified or 
isolated single loci for all com plant traits." Answer, page 19. More specifically, 
the examiner finds (MJ. claims 27-30 'broadly encompass single loci that have 
not been discovered or Isolated.- To the extent that the examiner Is asserting 
that appellant has not provided an enabling disclosure of single loci that have not 
been identified, we note that to satisfy the written description requirement, the 
im^entor "must com^ey with reasonable clarity to those skilled in the art that, as fit 
the ioa datg sought, he or she was in possession of the Invention" [emphasis 

added]. Vas-Cath . 

I^evertheless. It may be that the examiner's concem (Answer, page 31). is 
that -single tod that alone govern 'yield enhancement- or 'enhanced yield 
stabilit/ have not been discovered." In this regard, the examiner asserts 
(Answer, page 32). the references cited In the specification do not describe 
isolated single genes or loci that confer yield enhancement or yiejd stability.' 
Therefore, the examiner concludes (jd). -[ajppellant cannot be in possession of 
plants further comprising single loci that have yet to be identified." The 
examiner, however, provides no evidence to support the assertion that a person 
of ordinary skill in the art would not recognize that single loci for yield 
enhancement oryleld stability are known in the art. In this regard, we note that 
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appellant discloses (specification, page 31). "[mjany single locus traits have been 
identified ... examples of these trails Include, but are not Bmfted to. ... enhanced 
nutritional quality, industrial usage, yield stability, and yield enhancement' It 
appears that the examiner has overiooked appellant's assertion that single locus 
traits fbr yield stability and yield enhancement are well known in the art To this 
end. we direct the examiner's attention to. for example. United States Patent No. 
5.936.145 CHSy. issued August 10. 1999. which is prior to the filing date of the 
instant application. For clarity, we reproduce claims 8. 29 and 39 of the '145 
patent below: 

8. A com plant having all the physiological and morphological 

characteristics of com plant 87DIA4. a sample of the seed d said com 
plant having been deposited underATCCAccesstonNo.203192. 

29. The corn plant of daim 8. further comprising a single gene conversion. 

39. The single gene conversion of the com plant of daim 29. where the 
gene confers enhanced yield stability. 

As we understand it daim 39 of the '145 patent Is drawn to a com plant which 
comprises a single gene conversion, wherein the gene confers enhanced yield 
stability. Thus, contrary to the examiner's assertton it appears, for example, that 
a single gene that confers enhanced yieW stability was known in the art prior to 
the filing date of the instant application. We remind the examiner 'a patent need 
not teach, and preferably omits, what is well known in the art." Hybritech 



« we note that the assignee of the '145 patent is DeKalb Genetics TJ^^^gf 
tlie presVnt application I Monsanto Company, the parent of wholly-owned subsidiary OeKalb 
Genetics Corporation. 
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u..^.nn.. Antibodies. Inc. 802 F.2d 1367. 1385. 231 USPQ 81. 

94 (Fed. Cir. 1986). 

We remind the examiner that the inquify into whether the description 

requirement is met must be detem>ined on a case*y-case basis and is a 
question of fact Wertheim.541 F.2dat262.191 USPQat96. A description as 
filed is presumed to be adequate: unless or until sufficient evidence or reasoning 
to the contrary has been presented by the examiner to rebut the presumption. 
Seg e^. Marzocchi . The examiner, therefore, must have a reasonable basis to 
chalenge the adequacy of the written description. Accordingly, it is the examiner 
who has the initial burden of establishing by a preponderance of evidence that a 
person skiBed in the art would not recognize in an applicant's disclosure a 
description of the invention defined by the claims. Werthelm.541 F.2dal263. 
191 USPQ at 97. On this feconJ, the examiner provides no evidence to support 
the assertion that single loci that govern, for example, yield enhancement or 
enhanced yield stabHity are not described. 

For the foregoing reasons, we are not persuaded by the examiner's 

arguments. 

Claim 31 

Claim 31 is drawn to a method of producing an inbred com plant derived 
from the com variety 1015036. The claimed method begins by crossing a plant of 
the com variety 1015036 with any other com plant The method requires that the 
progeny com plant be crossed either to itself, or with any other com plant, and 
that the progeny of this cross be further crossed to itself, or with another corr^ 
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plant, and so on throughout several generations. As we understand it. claim 31 , 
in its simplest form, is directed to a method of using a plant of the com variety 
1015036 to produce an inbred com plant. 

Nevertheless, the examiner finds (Answer, page 20). '[s] review of the 
claim indicates that hybrid progeny of com plant 1015036 are required to perform 
further crosses, and that progeny of subsequent generations can be further 
outcmssed with different com plants.- Therefore, the examiner concludes (ii). 
"Pe hybrid progeny of com plant 101 5036. and progeny plants of subsequent 
generations, are essential to operate the claimed method." As we understand 
the examiner's argument not only does appellant have to provide a written 
description of Ihe starting com plant (1015036). but appellant also must look into 
the future to delemiine every other potential com plant that someone may wish 
to cross with the 1015036 corn variety, and provide written descriptive support for 
not only every other com plant that could be crossed with 1015036. but also the 

resulting progeny of each cross. 

As set forth In Rgiffin. tiie purpose of the written description requirement is 
to -ensure that the scope of the right to exclude, as set forth In the claims does 
not overreach the scope of the inventor's contribution to the field of art as 
described in the patent specification.- Here the mettiod of producing an Inbred 
com plant requires a plant of the com variety 1015036 be used as the starting 
material. To ttiat end. to satisfy the written description requirement, the inventor 
"must convey with reasonable clarity to those slcilled in tiie art that, as of the ffllna 
date sought, he or she was in possession of ttie invention- [emphasis added). 
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y^ath. Tl»«<an.inerl,asindicated«,ataclalmtoaplanlol.«con.vanetir 

lOIMSe is ala«.«.. HSta. appelWcl* 5. IM. In o^opinion. 
tt«« can be n. doubt that appe«art was in possession of a plant of the com 

,anety 1015036. in addition toamsU«l of usingthatplantto cross with any 

o«»rc«nplan.topraduceaninb,edoornpfantasse.forthinappe«anfsobim 

31. 

N, our opinion, it natters not what the other com plants are. orwhatthe 
p^ofacoss between com variety 1015036 and some other com plant 
,epn«ents. As the examiner explains (Answer, bridging paragraph, pages 20- 
211 patentabiKty of the method ofdaim 31 -doe. not «e in the method steps. 
«hich r«,«.e the single ads of crossing com plants. aWng progeny seed to 

be produced, and growing progeny plantsSom the seed....- In our opinion. 
patenfaMUyofthemethodofd^m 31 does notllemthe venous otheror second 

„»n^antse*e.. In our opinion. patentiWity of the method of daim 31 lie. in 
meuseof.he<anvaifetyl016036. AccmBngly. for Ihe foregoing reasons. r« 
ouropwonthatappetenthae-conveyledl with reasonable darsytothoseswiled 
in the art that, aa of Ihe liling date sought, they were) in possession of the 

invention.- Vte^alh (emphasis omitted). 

Summaw 

For the foregoing reasons, we reverse the r^ectlon of claims 6. 1 1 . 24. 25 
and 27-31 under the written description provision of 35 U.S.C.§ 112. first 

paragraph. 
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Enablement: 

aalms 27^0 stand rejected under the enablement provision of 35 U.S.C. 
§ 1 12. first paragraph. The examiner finds (Answer, page 39). claims 27-30 "are 
broadly drawn towards Inbred com plant 1015036 further defined as having a 
genome comprising any single locus conversion, encoding any trait; or wherein 
the single locus was stably inserted Into a com genome by transfomiatlon." The 
examiner presents several lines of argument under this heading. We take each 
in turn. 

. pg^oininc T the n^ T'--^'^' ^"^ "hvsiolonical traits of I01503Q: 

According to the examiner (Answer, page 38. emphasis added), "the 
specification does not teach any 1015036 plants comprising a single locus 
conversion produced by backcrossing. wherein the resultant plant retains all of 
j^-^,^u..^,.o..nHnhv«lo»oaical traits in addition to exhibiting the single trait 
conferred by the introduced single locus." With reference to Hunsperger. Kraft, 
and Eshed the examiner asserts (Answer, page 41). "Whe rejection raises the 
issue of how linkage drag hampers the insertion of single genes alone into a 
plant by backcrossing. while recovering all of the original plants genome." 

Wenote. however, that claims 27^0 do not require that the single locus 
conversion r'-^* mnmholoniral and phystotoglcal traits of the 

parent plant in addition to exhibiting the single trait conferred by the introduction 
of the single loci. Nor do claims 27-30 require that the resultant plant retain all of 
the original plant's ggnome in addition to the single tocus transferred into the 



Appeal No. 2004-2317 ^^^^ 
Application No. 09/771.938 

Inbred >da the backcrossing technique. As appellant explains (specification, 
bridging paragraph, pages 29^. emphasis added). 

[tjhe term single locus converted plant as used herein refers to 
those com plants which are developed by a plant breeding 
technique called backcrossing wherein essentially all of the desired 
morphological and physiological characteristics of an inbred are 
recovered in addition to the single kxus transferred into the inbred 
via the backcrossing technique. 

See also appellant's definilton of single locus converted (conversion) plant at 
page 23 of the specification. We find nothing in the appellants specification to 
indicate that the single locus converted plant retains M of the morphologteal and 
physiotogical traits, or aflof the genome, of the parent plant in addition to the 
single locus transferred yfa the backcrossing technique. Accordingly, we 
disagree with the examiner's constmction of claims 27-30 as "directed to gxacUy 
plant 101 5036. further comprising the single tocus.' whfeh appears to disregard 
appellant's definition of a single locus converted plant. Seg Answer, page 43. 
emphasis added. 

The examiner appears to appreciate (Answer, page 43) that appellant's 
specification provides an example of a converted plant See ej,. speciffcation. 
pages 35-36. However, for the foregoing reasons, we are not persuaded by the 
examiner's assertion (Answer, page 43) that the specification provWes "no 
indicatfon thatM of the morphological and physiological traits of [this converted] 
... com plant were recovered, and that only one single locus was transferred 
from the donor plant." To the contrary, the examiner provides no evidence that 
the converted plant exemplified in appellant's speciflcatfon did not retain 
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essentially aB of the desired morphological and physiological characteristics of 
the inbred in addition to the characteristics conferred by the single locus 
transferred into the inbred yja the backcrossing technique. 

Further, we recognize appeOanf s argument (Brief, page 27) that the 
examiner failed to establish a nexus between Hunsperger's discussion of 
petunias: KrafTs discussion of sugar beets; and Eshed's discussion of tomatoes, 
and the subject matter of the Instant application - com. Absent evidence to the 
contrary, we agree with appellant (jd). «ie examiner's opinion" that the 
references concerning petunias, sugar beets and tomatoes apply to com is 
unsupported on this record. That the examiner has failed to Identify (Answer, 
page 41) an example "in the prior art of plants In which linkage drag does not 
occur.- does not mean that linkage drag is expected to occur in com breeding, 
which according to appellant (Reply Brief, page 10) "is extremely advanced and 
well known In the art...." In this regard, we agree with appellant (Brief, page 28; 
Acwrd Reply Brief, page 11). the examiner has Imptoperiy placed the burden on 
appellant to demonstrate that the examiner's unsupported assertion is not true. 
We remind the examiner, as set forth in }n re Wright. 999 F.2d 1557. 1561-62. 27 
USPQ2d 1510, 1513 (Fed. Cir. 1993): 

When rejecting a claim under the enablement requirenient of 
sectton 1 12, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of 
protection provided by that daim is not adequately enabled by the 
description of the invention provided in the specification of the 
application: this includes, of course, providing sufficient reasons for 

§ee Answer pageAl.wherein the examiner asserts '[Hinkage drag appears to be a 
phenomenon that occurs in aB plant types.* 
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doubting any assertions In the specification as to the scope of 
enablement 

II. \Amat plant is tr ^^gfarmftd in daim 28? 

We recognize the examiner's assertion (Answer, page 39) that whBe daim 

28 requires that a single locus be stably inserted into a corn genome by 
transfomiatk>n.thedaimdoesnotindicatewhether(1)the 1015036 plant was 

transfomied with the single locus, or (2) some other com plant was transfomied 
with the single locus and then introduced into 101 5036 by crossing. However, as 
appellant points out (Brief, page 12). daim 28 -specifies that the single kK:usw^^ 

stably Inserted Into a com genome. Lod that are stably inserted into a com 
genome are also stably inherited. Thus the single locus need not have been 
inserted into the genome of com variety 1015036.' Accordingly, the 101 5036 
plant may be transfbmied with the single locus, or another plant may be 
transfbmied wtth the single locus and then Introduced into 101 5036 by crossing. 

It may be that the examiner Is concerned that by transfomiing a non- 
1015036 plant «/ith a single locus and then introdudng this locus into 1015036 by 
crossing would result in a plant that does not retain aU of the morphological and 
physiologicaltraits.ora!!ofthegenome.ofthel015036 plant. For the foregoing 

reasons, however, this line of reasoning is not persuasive. 
III. Thp single loci' g »» he introduced: 

The examiner finds (Answer, page 40). the claims do not place any limit 
on the single locus to be introduced" into 1015036 plants. The examiner 
recognizes, however, that "Whe prior art shows that hundreds of nudeotide 
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sequences encoding products that confer various types of plant traits have been 
isolated at the time the Instant Invention was filed." ]i In addition, the examiner 
recognizes (id), "[olne skilled in the art can transform any of these isolated 
nucleotide sequences Known In the prior art Into a com plant cell, and regenerate 
a transgenic i^ant from the transfonned cell/ 

Nevertheless, the examiner finds (jdj, lujndue experimentation vwould be 
required by one skilled In the art to isolate single loci that govern the traits 
encompassed by the claims/ in this regard, the examiner asserts (Answer, 
page 44) that the claims broadly encompass com plants comprising any type of 
single lod. including those that have not yet been Identified or isolated. To the 
extent that the examiner Is asserting that appellant has not provided an enabling 
disclosure of single loci that have not been identified, we note that enablement 
under 35 U.S.C. § 112. first paragraph Is evaluated as of appellanrs filing date. 
As set forth In Chiron Corp. v. Genentech Inc. . 363 F.3d 1247, 1254. 70 
USPQ2d 1321, 1325-26 (Fed. CIr. 2004). 'a patent document cannot enable 
technology that arises after the date of application. The law does not expect an 
applicant to disctose ioiowledge Invented or devetoped after the filing date. Such 
disctosure would be Impossible. See InreHooan. 559 F.2d 595. 605-06 [194 
USPQ 527] (CCPA 1977).' 

The examiner's comment, however, may be directed to his assertion 
(Answer, page 40) that "isolated loci whose products confer yield enhancement 
or enhanced yield stability (recited in claim 30). are not known in the prior art." 
However, as discussed, supra . It appears that contrary to the examiner's 
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assertion a single locus that confers the tfait of. for example, yield enhancement 
was known In the art prior to the filing date of the instant invention. In addition, 
as discussed, suera. appeUanfs specification asserts that such traits were known 
in the art. See specification, page 31. Accordingly, as set forth in Inje 
Marzocchi. 439 F.2d 220. 224. 169 USPQ 367. 370 (CCPA 1971). the burden is 
on 

the Patent Office, whenever a rejection on this bas\s is made, to 
explain why H doubts the truth or accuracy of any statement in a 
supporting disclosure and to back up assertfons of its own with 
acceptable evidence or reasoning which is inconsistent with the 
contested statement Othenvise. there would be no need for the 
applicant to go to the trouble and expense of supporting his 
presumptively accurate disclosure. 

On this record, we find only the examiner's unsupported conclusions as to 
why the specifteation does not enable the claimed Invention. We remind the 
examiner that nothing more than objective enablement is required, and therefore 
it is irrelevant whether this teaching is provided through broad temiinology or 
illustrative examples. Marzocchi . 439 F.2d at 223. 1 69 USPQ at 369. In the 
absence of an evidentiary basis to support the rejection, the examiner has not 
sustained his initial burden of establishing a prima facie case of non-enablement. 
In this regard, we note that the burden of proof does not shift to appellant until 
the examiner first meets his burden. Marzocchi. 439 F.2d at 223-224. 169 

USPQ at 369-370. 

We also recognize the examiner's assertton (Answer, pages 40-41) that 
claims 27-29 -encompass plants with single loci whose functions are unknown.- 
or where the effects of expression of the single tocus on the traits expressed by 
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,01 5036 are unknown. While this ruay be true, the examiner has not provided 
any evidence to suggest that it would require undue experimentation to obtain a 
single locus converted plant wherein essentlaily all of the desired mo#^^^^^ 

and physiological characteristics of an inbred are recovered in addition to the 
characteristics conferred by the single locus transfened into the inbred vi the 
backcrossing technique. See specification, page 23. 

While it is not expressly stated In the text of the examiner's rejection, it 
may be that the examiner is concerned that the claims include inoperative 
embodiments. If so. the examiner is directed to . ^tl.s Powder Co. v. E.I. DuPo nt 
DeNemour^ 750 F.2d 1569. 1576-77. 224 USPQ 409. 414 (Fed. Cir. 
1984): 

Even if some of the claimed combinations weie «n;Perative. ttje 
Sare not necessarily invalid. It Is notafunctton^^^^^^ 

to specifically exclude ... possible -^^^J^^t'^Jf^^^^^ 
Mmm. 492 F.2d 856. 859-59. 181 USPQ 4M8 (CCPA 
1974)(empha sis omitted). ^^m0^.f^ 1260. 
265 180 USPQ 789. 793 (CCPA 1974); lojeAndS^. 471 F.2d 
237 S2 176 USPQ 331. 334-35 (CCPA 1971). Of course, if 
henumber of inoperative combinations becomes signifiwnU 
e^eSs one of ordinary skill in the art to experime^^ 

orter to practice the claimed invention. ^^J^^'T?,^^^^^^^ 
invalid. §e& m. '» re Cook . 439 F.2d 730. 735. 169 USPQ 298. 
302 (CCPA 1971). 

On this record, the examiner provkles no evidence that the number of 
Inoperative embodiments is so large that a person of ordinary skill in the art 
would have to experiment unduly to practice the claimed invention. To the 
contrary, the examiner recogntees (Answer, page 40) that -[tlhe prior art shows 
that hundreds of nudeotide sequences encoding products that confer various 
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types of plant traits have been isolated at the time the instant invention was 
filed": and that tolne skilled in the art can transform any of these Isolated 
nucleotide sequences known in the prior art Into a com plant cell, and regenerate 
transgenic plant from the transformed cell; Accordingly, we are not persuaded 
by the examiner's unsupported assertions. 

For the foregoing reasons, we reverse the rejection of claims 27-30 under 
the enablement provision of 35 U.S.C. § 1 12. first paragraph. 

SUMMARY 

We reverse the rejection of claims 3. 6. 1 1 . 14-20. and 27-30 under 35 
U.S.C. § 11 2, second paragraph. 

We reverse the rejection of claims 6. 11. 24. 25 and 27-31 under the 
written description provision of 35 U.S.C. § 1 12. first paragraph. 

We reverse the r^ectlon of claims 27-30 under the enablement proviston 
of 35 U.S.C. § 112. first paragraph. 



3-' 



REVERSED 

TonI R. Scheiner 
Administrative Patent Judge 



Donald E. Adams 
Adnlnistrative Patent Judge 



m. 




Green 

Administrative Patent Judge 
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The real party m interest is Monsanto Company, the parent of whoUy^ed subsidiary 
DeKalb Genetics Corporation, the assignee of this appUcation. 

n. pcT ATPn APPEAT « T>rrRBFRRENCES 
Appeals were filed in U.S. Patent Application Ser. No. 09/606.808; U.S. Patent 
Application Ser. No. 09/772.520; U.S. Patent Application Sa. No. 09/788.334; U.S. Patent 
AppUcation Ser. No. 10^077.589; and U.S. Patent Application Ser. No. 10/077.591 . Tb. cases 
are not related to the current casebut share the same Real Partis 
inbredcornplants. and present many ofthesameissuescm appeal asti^^ 

have abearingon the Board's decision in the pending appeal. 

Claims 1-31 were filed with the appHcation. Claims 4 and 26 were canceled in a- 
Response to the Second Office mailed April 15. 2003. Claims lO. 5-25 and 27-31 were 
therefore pending at the time of the Third Office Action. 

Claims 1.5. 7-10. 12. 13 and 21 were indicated as aUowed in the Third Office Action and 
claims 2. 3. 6. 11. 14-20 and 22-31 were rejected. No amendments have been made subsequent 
to the Thini Office Action. ITie Examiner's Answer indicated that claims 1, 2. 5. 7-10. 12. 13 
a«l 21-23 are now allowed. lUerefore. claims 1-3. 5-25 and 27-31 are currently pending in the 
case. The rejections of pending claims 3. 6. 11. 14-20. 22-25 and 27-31 are the subject of this 
appeal. A copy of the ^pealed claims is atttohed as Appendix 1 and a copy of the pending 
claims is attached as Appendix 2. 
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IV. CTATI IS OF AMENDMENTS 
No amendments were made subsequent to the Hiird Office Action. 

V RTIMMARYQF THEINVENTION 
The invention relates to the novel inbred com plant designated 1015036 and seeds or 
populations of seed thereof. Specification at page 5. lines 5.22. The invention also relates to 
single locus converted phuits of 1015036. Specification at page 6. lines 12-21. The invention 
further relates to methods for breeding 1015036 with other com plants, and hybrid plants 
produced thereby. Specification from page 7, line 23 to page 9, line 16. 

(1) Are claims 3, 6. 11. 14-18. 20 and 27-30 properly njected under 35 U.S.C §U2. 
second paragraph, as being indefinite for Ming to particulariy point out the subject matter which 

applicants regard as the invention? 

(2) Are claims 6. 11. 24. 25 and 27-31 pioperiy rejected under 35 US.C. §112, first 
paragraph, as co?taining subject matter which was not described in the specification in such a 
way as to convey that the applicants were in possession of the claimed invention? 

(3) Are claims 27-30 properly rejected under 35 U.S.C. §1 12, first paragraph, as lacking 
enablement? 

Vn. HRnTTPlNG OF T HE CLAIMS 
Claim 3 is directed to an essentially homogeneous population of seed of com variety 
1015036. while claim 14 is directed to an essentially homogeneous population of com plants 
produced by growing the seed of com variety 1015036. Ihe analysis of issues on appeal for 
these claims turns on the meaning of "essentiaUy homogeneous." and thus the claims stand or 
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fidl together but separately from the remaining claims, which are directed to distinct subject 
matter with different issues on appeal. Claims 6 and 11 are directed to plante or plant parts 
having a specified marker profile. The weal of the rejection of these claims turns on whether 
the marker profiles are described and enabled. None of the other claims present this issue and 
thus claims 6 and 1 1 stand or fall togedier but separately ftom the oAer claims. The appeal of 
the rejection of claims 15. 17 and 20 turns on the definiteness of the term "capable of 
expressing and thus these claims present distinct issues on appeal Claims 15, 17 and 20 
therefore stand or fall together bus separately fiom the remaining claims. Claims 16-19 are 
directed to a com plant capable of expressing all the physiological and morphological 
characteristics of die com variety 1015036 that fiuther comprises a nuclear or cytoplasmic gene 
conferring male steriHty. None of the other claims are directed to this subject matter and thus 
distinct issues are raised under 35 U.S.C. §1 12, first paragraph. Claims 16-19 therefiwe stand or 
M together but separately fiom the remaining claims. Independent claims 22-23 are directed to 
a process of producing com seed comprising crossing first and second com plants, whereas 
claims 24-25 and 27-30 are directed to hybrid plants or seed produced by certain embodiments of 
this process. Process and product claims present different issues for the analysis of written 
description under 35 U.S.C. §1 12. Claims 22-23 thus stand or fell together but separately fiom 
die remaining claims. Claims 24-25 and 27-30 also stand or fall together but separately from the 
remaining claims. Another appealed independent process chiim is present in the case in addition 
to claims 22-23, claim 31, but claim 31 comprises a distinct series of steps from diese claims and 
thus presents different written description issues on appeal Claim 31 flierefore stands or falls 
alone. 
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Vm gTTM ^ ARY OF T HP- ARGUMENT 
The indefiniteness rejections M because the metes and bounds of the claims aie fuUy 
definite. The Examiner has fiuled to apply the proper standard under the second paragraph of 
§112. The indefiniteness rqections are each improper because the allegedly indefinite terms 
have a weU knownmeaning such that one of sldU in the ait would unders^ 

bounds of the clahns. 

The written description rejections feU because the claimed subject matter has been 
adequately described. Each of the claimed hybrid plants and seeds having inbied com plant 
1015036 as one parent have as half of their genome the same genetic contribution fiom 1015036, 
given that com plant 1015036 is inbrtd. This structural characteristic is readily detectable and 
thus defines the claimed plants. These plants can be produced using any second plant, thus 
written description with regard to the second parent is satisfied ba«d on the counUess com 
varieties known to those of skill m the ait. Methods of crossing the claimed com variety have 
been fiiUy described m the recited steps, and such com breeding steps were well known in the 
art Single locus conversions of 1015036 were also fiiHy described, in that weU more than a 
representative collection of single locus conversion traits are described m the specification and 
were well known to those of skill in the art Hie single locus conversion traits themsehres are 
ftirther not being claimed, rather it is com plant 1015036 comprising any given single locus 

conversion that is claimed. 

The enablement rejections fail because AppeUants working examples and descriptions in 
the specification fully enable the claimed subject matter. The Examiner has improperly 
disregarded this evidence and failed to support the rejections in contradiction of the standards of 
thcAPA. 
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in view of the Examiner's Answer. 

^ n- '.--Tfn- " ' ' ' ■ " 

^c«i«L * Ex»M« we» «1* 
properly, *e claim ma m Silly deflnite. 

^ n.»«eb.MW««.u»to3sus.c.n2.««.dp«TOh.u«bdh«'%« 

skUW to a„ art »nd«u»l WW i. cl««rf «1« Ite cto » ~d to 

,0».. 1088 (Frt Cir. 1986). The Examta m». co«ite a« cl«m ai . «W. <o d«™i« 
^ ft. cl«m Wis* «« of «dh»y*iU to 0» an of to acp^ 
«„»a^a»,,2.6F3d .372. 1379. 55 USPQM .279. .283 CFcd. Cir. 200OX Ttohaa 

not been done. 

AS explained i. d«ail to fl« App«a U aU of fl» cto toma h». a «dl !=»«. 
taring i.d»».«l».viow.dtoa»co«.«oftt.el«»a5.«J»leand«id.,ef.r«».»a» 
jpecificatio.. R«eisaIoftl»rejection8isll»isi.speaWlyteqaeaed. 
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1. The Bejections Are Legally Incorrect 

Despite statements in the Examiner's Answer to the contrary, the written description 
rejections were made based on the legaUy incorrect poidtion that an applicant must show both a 
structure and a function for the structure in order to satisfy written description even when the 
structure describes the claimed invention. For examph^ after asserting that he "never placed a 
requirement that written description be satisfied in one specific manner," the Examiner states on 
page 22 that written description is not provided for the claimed hybrids because this "does not 
provide any information concerning the morphological and physiological characteristics that will 
be expressed by the claimed hybrids." The Examiner therefiw required that hybrid plants be 
described by fimction (e.g., morphological traits), despite the feet that AppeUants have provided 
direct sfr«cftirfl/sHi»p»rt for the claimed plants at the genome level. 

TTie correct legal standard does require a structure and a fimction wlBn 

provided describes the claimed invention. Rather, an appUcant must describe the claimed subject 
matter by Whatever characteristics sufficiently distinguish it." Amg^n v. Chugai 
■ phamacM, 911 Fiid 1200. 1206 (Fed. Cir. 1991). Here, what disfinguisKes the claimed 
plants is the shared geneticcomplementofparent plant 1015036. Specifi«^^^^ 
comprises as half of their genome one copy of the genome of com plant 1015036. The second 
haploid genome is fiom m different second com plant. This constitutes a description of 
concrete, distinguishable structural characteristics shared by all of the hybrid plants. TWs fiiUy 
satisfies written description because what second parent contributes the other half of the genome 
is inelevant to the production of a hybrid plant THe second plant cannot be said to be bcking 
description, because no particular plant is required and com plants generally are known. It is 
black-letter law that written description must be viewed fiom the perspective of one of skiU in 
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(FedCir. 1993). •niisbMD«lK«*«'»"'»**™^ 

Tte Answer .tte.«Blo*w.»l.y the stnK«»Ud«a^ 

s«d of vafcV 1015036 teb«i.dq»siW." Tte « . n*l«em««. A lOtf" («««io. 

4«ripd«,. R.««. .yl« J"""*. pn,g«y d«>«d ftom i*ed =«. ptat 1015036 U 

ofcomptailI015036c«.pMvnlhahaptoidg«meft»»>'«»«rt'^ 

Tl„c„mpld.5t«K«moflh.cldmedpta-»i.lta«teM^ Fim,*.ente 

g»«ic co»vl«»« of «»n vari«y lOI 5036 wa. d«cnW 1^ 

a^ohoMint Sec<«4toid«lilyotU»s«oodpl««i>i^d«r«u^.^rf«te.hJW 
p„Kte»i. mrd.tl»u«»*.fc«npl"«'Wc«Jd«ma..KO<«dp»rt»«dlta^ 

of « inchdi.* S""" """^ 

dqK»iB«illiO«ATCC B«rf«.th.s«dd.p«iB,«K«.fskinmtl»«.««adtam«lWy 

eoWsta. at M tamtad. of hybrid pta>s dow. » ft. levd of the DNA «,u»ce of the pl».t 
genome. Gi«naiUdeBaofdescripd.n lb. i«M«*osic«lwte an compter 

The Sua tot d>i» desoripdon is made .1 a» g0K<k> level ndw am by 
t^otono^ay^jathreawrtodeacdplio.. Written descriptio. is a«M«l by dewbing 
^ chan«*isS«.llowm8 of skiU to the aK to immediately «cogni2e 
,keidatftyoflhe««ri>ersofd«g«.us.Ii>eiUj««<!rJ>«W««io.?fC.(y^^ 
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a^O,.. ,19 FJd 1559. 1568; 43 USPQM 1398. 1406 (F«LCk 1997). Affdla«.kavedo,« 
pwbdy Ms b, dsclMinj 4» g«o™ of «n. I01S(»6 tb« « i«l»W m «f «» 

claimed h)ibrid plants. 

2. The rcjcctioii of claim 31 has not been adequately supported 
The Examiner's Answer cites the "Revised toterim Guidelines for Examination of Patent 
AppUcadons Under the 35 U.S.C. Sec. 112. TWtitten Description' Requirement; Request for 
Comments, 64 Fei Reg. 71427. 71428 (1999). comment no. 4 as support for the iqection of 

claim 31. This comment states the fcltowing: 

(4)Comment: Six comments we in fevor of including processjndp^ 
oroci^ms in the analysis, whereas one comment was opposrf. One comment 
SS^SrUnes^ailingtoaclmowl^ged^^^^^^ 
pLess typeclaim noted in Fiers v. Revel, 984F^d IH 25 "SP^d IfiOlO'"^ 
1993) and Amgen Inc. v. Chugai PharawceuUcal Co.. 927 F M 1200, 18 
USP02d 016 (Fed Cir. 1991). One comment observed that process and product- 
^ p^oKS clL tend not ti impttcate many written description issues, and 
iXZu to point out possible enablement defici«icies forsi^l^T;^^^ 
Zmento suggested that the Guidelines should distinguish between clamis to 
Tr^e^ Zr^entabiUty depmls on the compositions used m thenj, j« 
5S to Aose where patLability rests in the steps of the 
S^nse The suBsestion to address process and product-by-ptocess claraM tes 
Spt^^pSe. the traininUerial. will ^^^^ 
nl^Sty depends on the compositions used therein, as well as those where *e 
S reTta the processes themselves. Enablement •ssu^'^^ 

J product^y-process claims are outside the scope of these Revised 
Interim Guidelines. 

m cbmment was cited previously during prosecuUon as mdicating that written 
description of a process claim requires a structural description of each intermediate product as if 
claimed in a product claim, e.^.. that process and composition claims are amdyzed in the same 
wayundertheGuidelines. However, the Answer appears to state the opposite by acknowledging 
that the comment contemplates different treatment of product and process claims. Appellants 
respectfully submit that this contradicts the position taken by the Examiner. If product and 
process claims are treated differently there is no basis to allege that written description of a 
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process claims requires a description of products created in intermediate and penultimate steps as 
if claimed in a product claim. Tlierefi«e, as the only authority cited for the rejection supports 
Appellants position, it is r«spectfiilly submitted that the rejection is not supported by substantial 
evidenceas«quiredbytheAPA.&e/»f»Gflrtt«fe.203FJd 1305. 1314-15 (Fed. Or. 2000). 

The Answer flirther acknowledges that the point of novelty must be taken into 
consideration when analyzing written description. While this may be true, the only composition 
upon which patentabiUty rests and which is therefore relevant to the description of the claimed 
method is variety 1015936. Tha Examiner does not contest that this variety has been foUy 
described. What other products are used are irrelevant 

With regard to crossing com plant 1015036 with any second parent plant, the Examiner 
has acknowledged the descripHon of this subject matter by the allowance of claims 21-22. Claim 
22 in particular is directed to a process of producing Fl hybrid com seed comprising crossing 
distinct inbred com plants, one of which is a plant of die com variety 1015036. After crossing 
com plant 1015036 with a second parent phmt, all of Ae remaining steps are routine breeding 
steps. The Examiner does not contest that com breeding was routine in the art. Such plant 
breeding steps wwe also fully described in the specification. Given that the steps are routine 
breeding methods weB known in the art and fiiUy described in the specification, and the only 
composition upon which patentability depends has been acknowledged on the record to be 
described, it ik submitted that description cannot reasonably be claimed to be lacking. Wang 
Labs., Inc. v. Tosldba Corp., 993 F.2d 858, 863 (Fed. Cir. 1993) (Stating that written description 
must be reviewed fiom the perspective of one of skill in the art at the time the application is 
filed.). 
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In conclusioii. aU steps of the claimed process have been tedted. aU starting materiab 
have been My described, and methods of producing new com varieties were weU known to 
those of skiU in the art Claim 31 has therefore been fiiUy described in compliance with 35 
U.S.C. §112, first paragraph. Reversal of the rejection is thus respectfiilly requested. 

C. p.i >.tinn nf Cl^im V ^^^' " 8"^ Pawpmph ■ Enablement 

The Examiner continues to assert the enablement rejection based on the contention that 
(1) several references fiom species other dian com indicate difficulty in preparing single locus 
conversions, and (2) aU single locus traits were not known and/or the corresponding phenotypic 
traits were not shown. 

With regard to the first point. Appellants note that none of the references have been 
shown to have any relevance to com plants. Hunsperger deals with petunias; Kraft with sugar 
beets and Eshed with Tomatoes. The relevance of the references to the cUdmed invention has 
therefore not been established as is specificaUy required to establish ^prima facie case of non- 
enablement. Appellants pointed this out in the Appeal Briet but the Answer simply disagrees 
without providing a scientific basis for doing so. 

Appellants submit that the position taken is incorrect because com breeding is extremely 
advanced .and well known in the art as evidenced by the descriptions in the specification and 
references cited therein. This is due in large part to the fact that com is one of the worid's major 
food crops and largest seed crops. As explained in the specification. North American famiers 
alone plant te«s ofmOUms of acres of com at the present time and there are extensH^e national 
and intemaOonal cmmercial com breeding programs. The market for com seed in die US. 
alone is in excess of $2 bilUon (e.g., http://www.biotech-info.net/Distribution.benefits.pdf). No 
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relevance to the claims. 

a» cl»m ««i o» boa mo»oootyle4<»»« »ri acoty!.^ 

eaabWbr«col,ledo«»«I>l3«B- 315F.3d lJ35(Fe4Cir.2(KI3^ 

B lh»6m aw«» -tat tl« Ex»».» to teptoHy Pla«l the burtei B 

,.,ui»Awdlfflt.«.d»w«l.ytoi.«tln«. VM.Appdl««sh.v.«»«tl»l«sdo«.s<..Uis 
,«pec«y Bottd it is the ««« b«n b«nta of sw«ti^ 

" AppeUanaalbmilUnt ibis las not beMKtooe. 

With teganl 10 the psrioute gsaes «s«l, Ap|iUc«« have Aeady s^ 

wen mo., than a »,».s»t«i.e «»n*er of gettes for creation of si.«le locus c«iv.n»o«. 
Further, the Emd« has p«»Med no bBi. to indic-e why tte pan^ 
,ele»»«top.o«i«.ofth.con.«rsion. Usi.,lb.weUknowi.p.«c»lu...dew.T«lin<lelaflil. 
4.sp.cificati«.«s«tidly«.,co«venSo.canro«.i.«lyb.m.4e. Appella-S therefore subm. 
to, the cureru rq«=tio. is unsupported in f«:t or law. Itevasal of the .q«:ti«. is dwefore 
respectfully requested. 
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X. CONCLUSION 

ft is respectfiiUy submitted, in Ughtof the above, none of the pending claims are properly 
rejected. TTiereibre, Appellants request that the Board reverse the pending grounds for rejection. 

'subrnitted, 



FULBRIGHT & JAWORSKI LLP 
600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
(512)536-3085 




!lobert E Hanson 
Reg. No. 42.628 
Attorney for Appellants 



Date: August 16,2004 
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6 The com plant of claim 5, having: 

(a) an SSR profile in accordance with the profile shown in Table 6; or 

(b) aBiso^etypingpiofileinaccordancewiththeprofilesho>vninTable7. 

1 1 The plant part of claim 1 0. wherein said ceU is fiather defined as having : 

(a) anSSRp«)fileinaccordancewiththeprofileshowninTabIe6;or 

(b) anisozymetypingpiofileinaccordancewiththeprofileshowninTableT. 

U. Ancssentiallyhonogeneouspcpulationofcompla„.sproducedby^^^ 
the com variety 1015036, wherein a sample of the seed of com vanety 1015036 was 

).PTA-J225. 



,5 A con phn. »P*le of exposing .n «» '«»'**>«^ 
of «« v»«, msm. . s«p.. of ft. s«d of U« con, ,=n«y 

I01503«in8<le|>osi»l»ll4aATa:Acceaioill*>.m-3225. 

,6. Th.oompl«.ofol»ml5.fW«compi«.«.n«ol» 
gene confening male sterility. 

,7 Ad«..c^»»«f«8-'«bl.cdbof.pl«uof««v»i«yl0imwhc»nthctia». 

« 0,*!. of plants cap^l. of c^m a« «» »°* »«'*°'°««^ 

ch.„c«Hsd« of ft. com varies 1015036. ^ . of «^ ^ a«n 
101 5036 vifU depoatrf mier ATCC AccHSion No. PTA-3225. 

,8 Th.tisso.cdnr. of claim l7.»b.roi. ft. ..g»«abl. cells compris. cdls d«iv»l So« 
^biyos, im««to»«h,o.. ««.. -.is, «ic™p«^ P«"«^ 

uithos. MOI^ root tii«i silk, llowois. kem*. om. cobs, tasks, or slalta^ 
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19. The tissue 
or callus cells. 



culture of claim 1 8. wherein the legenerable cells are in the form of protoplasts 



20 A com plant regenerated fit>m the tissue culture of claim 17, wherein the com plant is 
capable of expressing all of the physiological and morphological characteristics of the com 
variety designated 1015036, wherein a sample of the seed of the com variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 



22 THe processor claim 21. further defined as a process of producing Fl hybrid com i 
comprising crossing a first inbred com plant with a second, distinct inbred com plant, wherem 
the fin« or second inbred com plant isaplant of the com variety 1015036. wlH^inasam^ 

the seedofthe com variety 1015036 was depositedunderATCr Accession No. I^^^^ 

23. Hie process of claim 22. wherein crossing comprises the steps of: 

(a) plantingtheseedsoffirstandsecondinbiedcomplants; 

(b) cultivating the seeds of said first and second inbred com plants into plants that 
bear flowers; 

preveating self pollination of at least one of the first or second inbred com plant; 
aUowing cross-pollination to occur between the first and second inbred com 



(c) 



(e) 



harvesting seeds on at least one of the first or second inbred com plants, said 
seeds resulting from said cross-pollination. 



24. Hybrid com seed produced by the process of claim 23. 

Ahybridconiplantproducedby.growingaseedproducedbythepmcessofclaim23. 

m com plant of claim 5. fiirthet defined as having a genome comprising a single locus 



25 



27, 

conversion. 
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The com plant of claim 27. wherein the single locus was stably inserted into a com 



28 



29. The com plant of claim 27. wherein the locus is selected fiom the group consisting of a 
dominant allele and a recessive allele. 

30. The com plant of claim 27. wherein the locus confers a tmt selected fiom the group 
consisting of herbicide tolerance; insect resistance; resistance to bacterial, fiingal. nematode or 
viral disease; yield enhancement; waxy starch; improved nutritional quaUty. enhanced yield 
stability, male sterility and restoration of male fertility. 

31. A method of producing an inbred cojn plant derived from the com variety 1015036. the 

method comprising the steps o£ 

(a) preparing a progeny plant derived fiom com variety 1015036 by crossing a plant 
of the com variety 1015036 with a second com plant, wherein a sample of the 
seed of the com variety 1015036 was deposited under ATCC AccessionNo. PTA- 
3225; 

(b) crossing the progeny plant with itself or a second plant to produce a seed of a 
progeny plant of a subsequent generation; 

(c) growing a progeny plant of a subsequent generation fiom said seed and crossing 

the progeny plant of a subsequent generation wid» itself or a second plant; and 

(d) repeating steps (b) and (c) for an addition 3-10 generations to produce an inbred 
com plant derived from the com variety 1015036, 
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APPBND1X2: PENDING CLAIMS 

1. A seed Of the com variety 1015036, wherein a sample of the seed of the com variety 
1015036 was deposited under ATCC Accession No. PTA-3225. 

2. A population of seed of the com variety 1015036, wherein a sample of the seed of the 
com variety 1015036 was deposited under ATCC AccessionNo. PTA-3225. 

3. The population of seed of claim 2, fiuther defined as an essentially homogeneous 



5. A com plant produced by growing a seed of the com variety 1015036, wherein a sample 
oftheseedofthecomvarietyI015036wa8depositedunderATCCAccessionNo.PTA.3225. 

6. The com plant of claim 5, having: 

(a) an SSR profile in accoidance with the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in Table 7. 

7. A plant part ofthe com plant of claim 5. 

8. The plant part of claim 7, further defined as pollen. 

9. The plant part ofclaim 7, further defined as an ovule. 

10. The plant part ofclaim 7, fiirther defined as a cell. 

11. The plant part ofclaim 10, wherein said cell is fiirther defined as having : 

(a) an SSR profile in accordance witii the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in Table 7. 

1 2. A seed comprising tiie cell ofclaim 10. 
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13. A tissue culture comprising the ceU of claim 10. 

14 An essentially homogeneous population of com plants produced by growing the seed of 
the com variety 1015036. wherein a sample of the seed of the com .variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 

15 A com plant capable of expressing aU the physiological and morphological 
characterisHcs of the com variety 1015036. wherein a sample of the seed of the com vanety 
101 5036 was deposited under ATCC Aaession No. PTA-3225. 

16. The com phnt of claim 15. further comprising a nuclear or cytoplasmicaUy-inheritcd 



17 A tissue culture of regenerable cells of a plant of com variety 1015036. wherein the tissue 
is capable of regeneratbg plants capable of expressing att the physiological and morphological 
characteristics of the com variety 1015036. wherein a sample of the seed of the com vanety 
.1015036 was deposited under ATCC Accession No. FrA-3225. 

18 Tlietissuecultureofclaimn.whereintheregeneiablecelUcomprisecelhderi^^ 
embryos, immature embryos, merislematic ceUs. immature tassels, micro^. pollen, leaves, 
anthers, 'roots! "root tips, silk, flowers, kemels. ears, cobs, husks, or stalks. 



19. The tissue 
or callus cells. 



culture of claim 18, wherein the regenerable cells are in the form of protoplasts 



20 A com plant regenerated from the tissue culture of dafan 17, wherein the com plant is 
capable of expressing all of the physiological and morphologi^:al characteristics of the com 
variety designated 1015036, wherein a sample of the seed of the com variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 
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21. A process of producing com seed, comprising crossing a first parent com plant with a 
second parent com plant, wherein one or both of the first or the second parent com plant is a 
plant of Ae com variety 1015036. wherein a sample of the seed of the com variety 1015036 was 

sion No. PTA-3225, wherein seed is allowed to foim. 



22. The process of claim 21, further defined as a process of producing Fl hybrid com seed, 
comprising crosstog a first inbred com plant with a second, distinct inbred com plant, wherein 
the first or second inbred com plant is a plant of the com variety 1015036. wherein a sample of 
(he seed of the com variety 1015036 was deposited under ATCC Accession No. PTA-3225. 

23. The process of claim 22, wherein crossing comprises the steps of: 

(a) planting the seeds of first and second inbred com plants; 

(b) cultivating the seeds of said first and second inbred com plants into plants that 
bearflowos; 

(c) preventing self pollination of at least one of the first or second inbred com plant; 

(d) albwing cross-poUination to occur between the first and second inbred com 
plants; and 

(e) harvesting seeds on at least one of the first or second inbred com plants, said 
seeds resulting bom said cross-poUination. 

24. Hybrid can seed produced by the process of claim 23. 

25. A hybrid com plant produced by growing a seed produced by the process of claim 23. 

27. The com plant of claim 5, fiuther defined as having a genome comprising a single locus 
convosion. 

28. The com plant of claim 27, wherein the single locus was stably inserted into a com 
genome by transformation. 
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29. Ihe com plant of claim 27. ..herein the locus is selected from the group consisting of a 
dominant allele and a recessive aUele. 

30 The com plant of claim 27. wherein the locus confers a trait selected from the group 
consisting of herbicide tolerance; insect resistance; resistance to bacterial, fimgal. nematode or 
viral disease; yield eahancement; waxy starch; improved nutritional quaHty. enhanced yield 
stability; male sterility and restoration of male fisrtifity. 

31. A method of producing an inbred com plant derived from the com variety 1015036. the 
method comprising the steps of: 

(a) preparing a progeny plant derived from com variety 1015036 by crossing a plant 
of the com variety 1015036 witfi a second com plant, wherein a sample of the 
seed of die com variety 1015036 was deposited under ATCC Accession No. PTA- 
3225; 

crossing the progeny plant with itself or a second plant to produce a seed of a 



(b) 
(c) 




growing a progeny plant of a subsequent generation from said seed and cmssing 
the progeny plant of a subsequent generation with itself or a second plant; and 
repeating steps (b) and (c) for an addition 3-10 generations to produce an inbred 
complant derived from the com variety 1015036. 
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